Exchange Rate Variability and the Riskiness of U.S. Multinational Firms:Evidence from the Breakdown of the Bretton Woods System by Eli Bartov et al.
u ccqi IICJr1qIJ © uoicc ycu 10 qic
o rcxr U01 10 cccccq wo btdwbp' umA pc dnoicq aupon cxbjici bcurnrou bLoAIqcq qrn
© TÔ2 P El! BIL1OJ OOU1OU Yf B°q' uq Vcl!1?v K'I VII UJJ12 Lc2cLAcq J0L12CCIIOU2
flLGfl O ECOUOUJIC JçcCUJJ
yVCL0CC0U0UJJC Vu? obiniou cxbi.ccq w qioac ot lpc vnqJoI2 uq nor JO2C o w jrouj
bIIbGLbLI O 14BEK caccp bww u ycr I,LlcIu' uq pucurnrjouj nucc uq
jpc ccouq flqiOL orqq jc 10 1pvu Ipc opuOJIU omqou LOL juucvj 2nbboLr jy
1P UJCLIC!U }IUUCC 'yOc I1OIF NC cJcuo!Ajcqc BPLV 1CUIJJU2 OL WCLC WIJCC
KCCLAC 2Arwijfl jp NOL jw vo pccubLc2clucq g qjcjuunvjwccrm o
jouciiQ iiuq rpc PJICUJVIOUVIEUJLJCCD!A!!OU O W B0L1 O QOACLUOL2 0j ipc
pcucjucq pow cowwcuj o 2CUflU bi.pcibuj VI ojnwpiv flu!AcL2iA rpc pucwvrouvj
1oUJ WICJe VA JVIJICcUe CJ!a 2UThIIJ Vuq VU VUOU?iUJOfl2 ICCLcC j0L COUJUJCUI2 JJJC2wq?Vj20









Oh IRE BIE1LOM JJAOOD22A2JEN
}fl: EADE.'1CE h!ON IHE BKEVKDOJItI4
KI2KB1E22Ohfl2 NflI'JJL4VJIOMVF
EXCHVI4GE l￿VIE AVIflVBII1LA VI'ID IRE
I4BEK MOB1C1140 bVbEK 2EB1E2uq I4BEIc
WCM joqc iv iooo bV i-x
90 JCj 4W 2LCC OO 2H-DH
MCM AOLIC flWACI2UA flUJACI2ILA OL bCUIThAIAVU!V KOCPCiCL 14A J9QX
2W 2CP001 0 Bn!C2 fijJVLlOU 2C11001 flUTACI2TA O J￿OCJIC2iCL
yccoriupu DcbVI.iuicu l!UVUCC DCbV14WCUI !WOU 2CIJOOI 01. Bn!IJC
El! BOA QOLOU Y B0V q1Av j9nJ
UOM2 O UJnJPUVPOU9J QUJJ WVI Lcdrmq COWbCUVIOU TU CUJJ2 O JJIpCL CxbCciGq LCWLU
VCL MV2 bcLcc!Acq pA !uAcoL io PC VflOCViC iiqi VU!UCLCVC !uqic Ljqucn oj
W 1M0 bCLIOq COJJCCIACJA WCC LCffJ1 11Ci WVL W !IJCLCV2C !U CXCJJVUC LVIC AVUVPflUA
JUCLCVC Ill UJVCC1 !4jC (pcw) jOL ipc WflJUV1OUV LRUJ LJV1!AC 10 W COUP.OJ 2VWbIC2 pcWccu
flTU V 2!IJjC VCOL UJVI4CCi woqcj MC J3OM W2 !UCIV2C JU 10Wj AO1V1J!A jcq O V IJ!1JCV1U
2!U!UCVUl LCJVUAC W WC !UC1 TU 210CjC LCWUJ AOIVPJIiA OL LIUU2 JU LJJLGC COULOJ 2VUJbJC2
O ivc bcqoq Oj WCLCVC CXCJJVUC LVIt AVI4VP!IIA ..Lp!a !UCLCV2C !U 210CJ( LCUU.U AOI V1flA ! Jo
V 2IUIIJCVIU !U W AOJVPpIA O fl WflJWJVI!OUVJ wouqijA OCJC IWLU COLLCthoUqu
EOcr!J OU M0 bCUOq VLOflU C J3 2MC LOW jxcq O UOV1U CXCVUC LVfC2 MC uq
AolVifluA uq pA qccowbou qq LCJVOU iuro cowboucu o Acumtc uq ACL2IJVJC uJc
WnI1UV1!OUVI UUJJ2 pA CXVUJJU!U W LCJVI!OU PCLMCCU CXCJJVIJC LViC AV4VPflIA Vuq OCjC LCtIIUJ
jp 2wqA V22C22C2 IJJC !mb1 O CXCJJVIJC LSjC AVUVP!l!IA OIJ IJJC LJUC2 O fl2
VDLKVC1
bIKN2: EAIDE4CE LEON LHE BKEVKDOffiI4
icI2Ic&un oi n wnrnitvnowvr
EXCHVW3E KVIE AVI￿IVBII'LLA VIIID IHE
OCOPCL
I4BEK JO4CUJ hVbCL:mii'1  IgrnoitEnitIuII  .JJto  niAiSI  dt  bns  tiIidRi-uV  JIóI  9fltdz3  m9t  thoo'F(  noflsifl  9d1  lo  nwoblwifl  9d1  moil  snsbi,a 
noiuboitnI  .1 
s1  nErk)x  n33wid  noiiEbi  3thIo  nibrxE1bnu  mo  ioini  o  i  'bu  2ithlo  ocpuq  iIT 
ifl  r1T  .2vi3q13q  owi  no  a3w3o1  noiJiilvni  iuO  Iv3I  miii  E  no  iiq  Aot  bnE 
I1$noitsnfIum  2.13  bnB  lf31  nEd3x  milob  .2.13  rIl  nwid  noiiiIi  oilI  nimnx3  idhu1  vil3qiq 
tEi1nioq  '1ilnbi  (OQ1)  iv&I  bn  (VQI)  oiiq&12  aa  ft3U  tbom  Is3itoio11T  .rriuii  Aoi  '2mhiI 
lni  ivwor!  ;wofl  rI&  'rinhl  lsnoih3rlillufn  £  no  v&I  no  nEf13  lsi  nsrbx  113r11  b1qmi 
uonE1oqmfno  nw1c1  1n11  lw  B  'tno  bln3muob  &I  (OQQI)  noiioL  a  r13IJ  doii  1B3i1iqm 
t3Bqm!  th  gninimfix3  nscll  13thB51  .mii1  I1$noilEnillum  .2.Ulo  nuiti  A3ot  bns  grizrb  lii  n&bx 
gn&bx3  bi3ni  10  losqmi  i1t  ibino3  w  niut31  Iool  IBnortl$niIIurn  no  2nBfI3  lE1  3f1s1I3x31o 
noiliIi  £10  noilnimix  idT  .rrni1  Isnoilsnillum  .2.UIo  'iiIil1ov  niuli  bole  r1l  no  \ii1icJEnEv  iJ31 
iin  rIsil3xo  lo  niiioqmi  th  ninim13i3b  iol  A1owmE11  lErloilibbB  ni  bivoiq  nBi1sv  nwl3d 
ifIi  woId  u3ib  w  at  ivoioM  .noilsnimib  i1q  A3ol  mill  IfinoilEnlIhim  iol  fIErI3 
gnibnilibnu  iol  atrimom  tii1  niu  ibui  rIilix3  fIl  ivo  B1nEvbB  niEh&  bivoiq  A1owm1$11 
.23i1q  )bot2  bnB  alB1  gf1Ef13X  nwId  noifthii  dl1o  1uh1$n  f!l 
tE1  ri&bx  b113ni  lo  l3Eqmi  r1J1o  nwobAid  di  213bino3  vibq1q  bno3  iIT 
!dEili1vib  bnB  ii  oilBrnl'  nwid  miii  tBnoilBnuJlumlo  'ii!iiB1o'  niuii  A3ot  r1l  no  'iitidBimv 
(J1Bm)  B  lEdi  1I31n1  uoiv1q  moil  wo1Io1  noilBitvni  iiIl  iol  noilEvilom  311T  .Aii 
.2.13  dl  ni  imiq  A211  rIl  bnB  lioqb  'nriu  ni31o1  no  Eim1q  Ieii  milob  out  noowiod  Anil  oviti2oq 
(fQQ1)  nsioM  bnE  'bmD3M  (fQ1)  nBirID  .3  oo)  oli3i  ognBd3xo  nItEofl  gnimb  tolmm  tiupo 
ovBd  rniil  IBnoitEniflum  oQni2  .((8VQI)  ioA3  bnfi  Aod3ido5I  bnn  (V8Q1)  noiiol.  him  iflinflEvoiD 
IBrit  'iitidiaoq  orli  1obino3  ow  efl311U3  nioio1  ni  boiBnimonob  2toa  ion  bn  ounovoi  1silnEldu2 
I ujj(ujnc cbijisioij)
-wcpq iwbjc o uouwnjiuiouj o coup.o OL boipjc couonuqiu COL LcJCq o
CLCuC bucc C1Jt!Ac wb1c o coiuLoj j9L lpG boa!pIC iwbc oioij bLICG cxbo2ciLc iuq ci.cc i
LC AL!1!J!a HP!IC COUP.OJjJU IOLiwbc OOI1JCL coI.ftonuqw !11UflCUC MC JO
COJULO! iwbjc Oi 1qowcpcjjA oLICLucq ULW2 !U WC WC 1IJCOIPfl!UC O fCf 1OL !mbC oi qic
'U Unc !0IJ2 PU ','° 0L!CIUCc! ULUJ2 LP! OCfl }O CupC fl2 O CLCC
IOC1I2 OI1L 1G2T2 OU fl UOU-Oi I!01JJ UUIJa PC LC W0LC UJIJflCIJCC p?
VIWOfIP CXCfUC LC cu ijcc qic bcLI,ournrncc o1jucL?) w qic ccouowX me
WfIJlJUU!OIJJ JLW2 1JJ conjq Lcqncc JJC OCLAG iuibgc ocxcpuc LC AL!pi1i1A ou 2OCJ( LCflUJ2
LGfICC2 o2iIJiUCIJ (nuop2cupjc) ijuucw pcqu OI,CXC1UC LC cxbonLc pA
coLLcebouqiu piLb !UCLCC IIJ CXCjIJC WC ALrnpiElA JJJC CpOICC OUJJ! JWC bcLioq Jo LCJtIA
A4GW IP ! oc!cq WO/cIJJcIU OW ijxcq CXCJJHJC LC2 10 UCXIPIC CXCJJHJC LC iiiq
AoIiIUA uq Acwjpe uje pA jocniu ou pG bcuoq oniiq qic LC(OMU OUPC BLCOU M°°q
!UCLC5G 1JJC !cipOOq oiqccqiu U CWb!L!Cj I!UF PCIMCCIJ CXC}JLUC L{C ALll5pIj!A OCj LGflW
I' I!P OJJC qiijcrijpc oupc bLcAion cwbiLiciJ LG2c1LCJJ wcuIoucq OAC MC gdilJb o
WnIfiUPOU ULW2 Mill IUCLC&2C LCJIAC o o uouuiriutouij(qowc2ic) ULuJ2
JPAIOLC 2bCCiLjCJA lu pc bLc2ducc OI iuCLCCq CXCJUC LG AiLirp!JiA IJJC C021 O Cdfl!1A csb!j WL
boI.ojJo2 COUACLCIA iowc boqiou OUJJ! L!21( i A4CWJC i Mij 1JCC jJC LcdrI!Lcq LC OLCflUJ'
LCJCMJIJ{ 1OL bLiciu G LLW CC1f1C ! cu pe LACl2UjC pA !uACioL mp!lc COIJ2LfICiIJ
!r o cxbocq IJLUJ2FLOWWCLCCq CXCIJC L1fG L!1piliA i qJACLJIpJC ' ! UO qILCCflA
!wbC OTCXCIJC uric iiLJpiIiA ou qic cxbcqcq LC oI,LcuiLu ownjuoinri ji.ui iuP qqiiou9
JJJJapcqqomupCIMCCIJACIJJfpCuq qIAcL2ipjc LI!mb014U imbicipou ioL qc
MEJJ uouwnpiuwoirn (qouicpc) ujj
CXCJJUC LG AL!piji CoULipnca O jJCIL ACWpC L1J pA JIJCLC2IU }JCIL uJLjc pC couibi.cqii  3ni3rbx3  ni  n&b  li  bnuom  'iiUdhBv  ii  3n&13x3  ni  ini  3th  isili  bnfl  W 
21m11  Isnojisnillum  ..U  ioi  'iiIiisIov  niuii  b012  ni  325313fli  ins3IIingie  tt5i2ii5i2  s  illiw  b3tsi3o2s  i 
3rIiIo  noiiioq  3iO2  infli  worle  w  Ithom  t*ism  s  fli2U  noiiibbs  nI  .2mi1  Iolino3  3111  fliiw  b3lsqmo3 
12i1  Ihsin  3th  s  iuisn  ni  3itsm3t2'2  21  2frnfl  lsrtoiisrnttum  311110  'ii1iisIov  fnui3l  A3012  b32s13ni 
3W  13f1i1UT  .'ii1idniisv  isi  3nsfI3x3  b325313ni  b  boil3q  3th  iii  ii  ini1  3flY1o  (sid) 
25  33n3biv3  2ifIi  i1q13ini  3W  .1211  tth3nsnfl  ion  )I2n  is  ni  3nEf13  £  i  A2i1  ihi3m  ni  n&b  2ith  mdi 
10  'iiIidsiisv  iiq  A3oi  isi  01  2bE31  'iiIidsiisv  31s1  3gn&bx3  bsioni  tsth  nii23u2 
1151n3  rni1  323r111o  itiviis  3fl5IU3  ni31o1  3111  isrIi  ino33i  eioie3vni  miii  bns  2mlfl  lsnoiisniilum 
lo  1203  euili  bru  niuii  lo  msi  b3liup3i  3r11  wni  1i  iIui  S  A  .12i1  3ldsfli2l3vibnon  lsnoiiibbs 
.2rrnil  !srioiisnitlum  2.U  iol  .Istiqs3 
113153231  1110  2322U32ib  £  noiio  bns  Iisi3b  ii  2flOit231JJ)  f13153231  3111  Eqol3v3b  noif  ix3n  311T 
3f1102  dIiw  nok  21111231  bns  21231  3111  21n3231q  f10ii33  .231Ub3301q  fl01133132  3IqmE2  bns  ni23b 
.noiiEiiqi3ir!i  311102  23bivolq  bns  2mbnfl  1110  23fl13U2  noii33  .2i2\1Er1E  vJ11v11i21132 
noi)9u9  zI31sSI  . 
vii!idsiisV  mu1351  AQoi  laloT  bits  viilidsrisV  31551  3nS113X3  1133W13H  (10111313511  . 
3111133115  'Effl  23flSfI3  3151  3fl5f13X3  (13111W  fli  2'BW  2110111W  3111  b3tE3ni!3b  21311  11315231  2uoIv3lq 
1111231  23fIBh13  3151  3f1&13X3  15111  f231J2  2l3bom  32311T  .2111111  lo  rnuii  A3o12  3111  u11t  bns  3u1sv  ihsrn 
noilsnimsx3  1133i11qm3  '.irnil  3r111o  31111W  1(1311113  3111  ns11a  isdi  2wofl  r1es  1531  b3i33qx3  Iii  23nEdo  111 
mill  33n3b1v3  AS3W  1no  b3bivolq  3v5d  23f1Ef13  31S1  3WIBfl3x3  bns  211111131  )13o12  fI12U  1101113131  2111110 
21111231  323f1T  .2n1u131  )13012  orloltioq  10  ff1111  1311113  ol  b315131  '1iflB311ifli2  31E  23flSfI3  3151  3flEf13X3 
iEi  gnrnbxto  1qmi  ns  1bi2no  ton  ob  ((OQI)  ivJ  bnil  (IV1)  oliqEd2  tbom  iIt  i&It  ion  01  niiini  i  11 
.rmfl  dJ  iol  h3iiq  b  di  no  noiiiuiufl 3di  bnB  3u1Bv  miii  idI  fni  nnrbx31o  33nthoqmi  rff  lo  noiiq33l3q  nommo  rivi  ni2i1q1u  m3 
.ibIJi2  othlo  IE13v3  ni  3ifivit3E  niio1  tsifni  du  rifiw  2nrrfl  3Iqmn1o  noif33I3 
IB1v  of  3ub  3d  'nm  iuoqx  i  nErI3x3  no  ibuf  183n!qm3  3r1i1o  bfimiI  3rIT 
of  uoqx  in3i3Thb  iii  1w  ifivit  'nsm  ni  b3vlovni  3d  flS3  aIqms  3iIf  ni  2mliI  JiiI  .m&doiq 
.ngi2  ff3iiW2  ft3Y3  10  3fWi3Ufl  of  31U2OX3  2'ffrIII  3f11  fli21J3  3fflif  13V0  3fIEfI3  fEdf  fni  3nnfbx3 
nitnutufl  rlf  1w  emill  idi  io  iueoqx  niffa11o  df  1w  miIIIo  2oikithoq  ioI  iuoqx  niinmui23 
io1  \tinB3i1ini2  131mm  1ni  3nsfbx&1i  3V3  fn3i3ffi3o3  3lu2oqx3  inB3I1ini2ni  iii  ilui  111w  iuoqx 
io1  iIIJ3iThb  3d  'nm  iEd  'I3mif 
13  no  erinillo  eiueoqx  3r11  flii13i3amrI3  bno32  .3onnmioh3q  rn-ill 
lb  3b31wonA  3vin3ix3  fuoiliiW  noiiBnim1i3b  1i3111  di  1w  b3iEi3oen  3ifix31qmo3  of  3ub  21oi3vni 
10  noiiioq  'nnu3  ni31ol  23gn13u1a  3f131  3nnr13xe  of  232flO31  i3fE1i  a3i3i!oq  ni3nq  Innoifnfrl3trii 
Ji  fuocin  noiinrrnolni  s3131  of  miii  3r1f  iol  iiBw  's1m  1oi3vni  noimB13qo  mill  nifEmuf3  fli  33fl3fl3X3 
n  ni  nii1u3i  nsrb  tii  3nsr13x3  1213q  of  noqi  ni  3uIEv  rrnll  iu1bn  'df  31o13d  nsm1oh3q  113uf313 
nuiiup31  ff  wriT  .((QQ!)  isnbofl  bnl$  vo1msH  s)  noii13bi  2uo3nl3loqrn3mno3  nir1f  13111131  b3nl3b 
.I1n3imono33  iix3  'rlt  n3IIw  II3V3  231uoqx3  fnB3l1ini  bnfl  of  linI  'nm  noifnl31  wo3nl3loqm3mno3 
3V&I  23f113f13  31131  3nEf13x3  of  31U2OX3  3vBfI  of  isqq  bluow  fnrlf  2mli  mill  3tdi2oq  I  fi  'Isniq 
.(3viinvi13b)  in3mu-rfwi  I1313n13nii  f33r1  3anI3lEd-Tto  ni  woitioq  nu1i31lo  nbII3f  'd  m3rlf  b3inrIimiI3 
Anew  3th  mill  31d!oq  i  ii  I1n3331  13V  litnu  b3iiup3l  n33d  ion  3vBfI  'iivif3n  d3u  lb  51uoI3ib  A 
.3iuoqx3  113111  b3inm  'I8vlf38T13  3v13f1  rnii1  i1f  3w633d  'Iqmi  3113  2fIIJ31 
nn  'iiIifEIov  nlui3l  A3of2  bnn  iiIidnimv  31131  31u3II3X3  n33W13d  noifnI3l  3r11  niniinnx3 
31131  3r1srbx3  briE  niUi31  Ioote  n33vfl3cf  noifEbi  3111  no  r131B331  nibnuolno3  rn3tdoiq  3fflO  3iEnimit3 
oIE  m  thirlwlo  iom  e3rloqx3  2.U  3g1s1  w  (QQf)bur1imA  V8-1VQ1  moi1  rnif1  Isnoiini1um  ..U  u  (OQI)  nohoI 
'iJubni  3bo3  DI  iiib  oini  b31n3mg  3qt  5I3  3111  no  airrill  nirrix  iin3O  brw  ,snbofl  88-O8QI  moil  knoiiirni1Ium 
113th  no  n3rn1ujbs  ri  nsff3x3  1E!  tloq3l  inth  q8-8V!  moil  2rirlil  3nirnx3  (QQ1)  isabofi  bns  vorisI  briE  oiloThoq 
lb  noi1smii  a  iiivib  nib3r1  01  ub  3d  ol  -isqq  Ion  ob  iuoqx  tniIini2  uifn3bi  01  31uhil  3rlT  .1n3rn3IE1  IEi3n1ni1  nnu  ngi3iol  3IdE3xi  lo  n1ix  rh1  b3iE3ibni  filth  3dw  afi  ni  nv  i1uiflib  i  oiuoqx  1s  3nsrh)x3  ifIEiiif1r 
.((IQQI)  urnboH  briE  voliiifl  .)  nibtfIo  in  iuoqx d3um  i  mii  duoith  'iiIidn  Ji  io  iuoqx  rh1o  ni  th  iiIitn1ov  no  niu3o1  'd  ii1  .nnf13 
i1o  noiisnimEx3  r1i  wobniw  bonq-ii1um  B  i3V  bium  1B  nEi1Bv  ni  eO1A  inBtloqmi  23I 
cJ  233I  )I3oi  no  tB1  3flEf13X3  31li10  3sqmi  f1I  iBfh  ii23fl  r1i  3Ubi  flEI1Bv  nwi3d  noiiBI3l 
1mv  i11o  o  'I3AiI  is  'tiIidBi1Bv  ninimsx  ii  fr1i  iu  atnioq  etIT  .2uonnoqrntno 
n&bx  nwd  noi1i  nB3ilir1i2  B  niliInbi  ni  (3vodB  bnoin3m)  at  uoiviq  ivo 
'1ki3n&Ifl  mill  uE3d  i  i!ui  3rIflo  3nE3ffini  wol  1fli  ivwoH  .uIBv  mill  briE  ii 
on  i&ulo  111w  irimom  bno3  rio  oth  nr1t  iuoqx  iith  nibd 
bIuor1  (nia  'n1o)  iuoqx  tsi  n&bx  rifiw  2m111  lsth  iIqmi  vodE  noiuib  iIT 
im  ni  uJoqx  iEi  n&bx  Iir1W  .vom  &ii  nB1I3x3  nr1w  OUIEY  nnil  ni  n1$rb  3nonqx 
ns3flin3i  nivEr1)  niud  niob  moil  'li31ib  om  211B  1  mifl  niiol  rltiw  noihteqmo3  i1uoith 
'lr31ib  qmo  thod  mill  IEnoiiirniIum  ni  .iniiu  niio1  ni  (m1i2  U3V31  bnE 
b  ncJE  th  ni)  flith  gu  21th  noith3qo  niio1  ns3flini  virI  bnn  2rrrlfl  niiol  nisg 
mo  oi  u  bs1  ic1T  .n&b  tEi  nt3f13x3  'd  bioBqmi  \(1b1ib  d  ot  'bAi1  11$  'r1i  (nibr1 
i  mifl  Isnoisnit1um  ..U  lo  'iiIi1ii1ov  ninth  AQo  th  ithr1w  1bieno3  isth  noiup  r13ini 
n&bx  milob  .2.IJbo  'iIidBi1Ev  rIi  ni  rliE13ni 
niiofl  lo  Ji  r1  iol  1wIuiruq  1dBno2J1  ma  nibrI  (on  nv  qBIhq  in)  ihqmi  lo  noiiqmun  nA  iv  bd  Inin  iii  mifl  bru  lii  nxo  gnibd  bnsnfl  rfi  ioI  eiiinu1-ioqqo  biimiI  lno  iw  iIi  ini  nr!x 
.c1iim  ni  bniq  i  noiiqmua  icfi  rIoqqu  ot  33nbiv3  .nonmonr1q  wn  i  I1sin  sw  siiw  nigbi1  ni  ii1qx  1flh1 
.(OQ1)  .\n 
3dJ  iii  trni  n  to  inbnqbni  i  iiliditsv  1E1  nsrbx  ni  E513fli  n  B1I1  uis  01  gniqm11  ion  31E  vI  isth  ioM 
.rrnit  IIB  ,ol  \ii1iiBIov  rnuii  boJ  basi3ni  iii  i1ui  oIi  m  iscfi  ,1dEi1v  --  Idthv  IninrnsbnuI  niIibnu1o  ii!idEiinv 
knoiiibb  n  in1q  inrIu3  nbio't  ni  bi13nimonb  2wofl  rIa  bns  ia1o  niix  r1i  di  irIioqd  w  binI 
rfJ  01  iudi1tho3  ni  ii1idiu3v  gnrnkx  bi13ni  duoidi  bnbiv  ,'1i1ii1ov  imorjooim  &irlw  cI  un3v 
.muii  'mifl  lEnoilnniflum  ..Uto  ii1iiIo Ai5I  3imrv2  bns  4ilidsii&/  B5I  fl&I3X3  riwi8  noiI51  iIT  £. 
Ji  :thl3q  owi  olni  awob  n3Aold  d  n  n1o  Aii  r1l  iod1  niiiq  li  Isnoiiibini  ni 
ti  bnE  i1o  oitoIrioq  muiidiIiup  311i  no  muii  di  01  Innoiiioqoiq  i  birIw  Iii  3ilimia' 
-Ibw  nI  .oiloThoq  muiicJiIiiip  3d1  no  niuii  rIi  illiw  biEI11o3nu  i  Iir1w  Ith  1dsfliivib 
3iiE1nl  '1no  bnB  'wi  bi1iivib  31E  IBubivibni  b  aA2il  3iiE13n'2orbr  1113  oiloThoq  bi1iivib 
2V!331  Aii  3III3m3I'  '1no  213)llsm  ln3iaifl3  ni  Isril  ugi  'ioth  ninq  1n  bmbnnt2  .2nir3fn1 
bnI  12i1  oilBml'  'mifl  ni  E313ni  ni  2ur1T  .niuii1o  al131  biiupi  1f1ir1  fIuo1fll  noilnqmo 
nini  IivnoJ  .11311q133  lo  lo3  di  ni  ini  n13  bni  niuli  lo  lii  biiupi  th  ni  3E313fli  im  01 
lo  noiiniiib  3111  udT  .Isiiqnoo  ThoQ  io  lnui3lIo  3ii  bio3qx3  3th  i11s  Ion  ob  Aii  31d13iuieivib  iii 
(tIthfiq)  i  fihidEimv  31131  3nnh13X3  b6313ni  moil  niIIui  Aii  Isfol  ni  325313ni  3r11  13r113r1w 
3th  ioI  noils3iIqmi  lnshoqmi  2&I  )12i1  3tdsuIi2l3vib  Isnoilibbs  I31uq  io  1th  3ilsm31v  !snoilibbfl 
i  mifl  Io  Aii  3ilflm31'  3111  lifs  bluo3  'ii!idsimv  31131  n&bx3  rbirlw  ni  innI3m  300 
linIo  )  bbom  1o13J1ii1um  £  ii  io1n1  12i1  isisq  biiq  i  lii  311r1  n&bx3  u&3d 
bns  i  3nsr13x3  n33w13d  AniI  1331ib  sb  ii1idioq  ir1T  .((E8QI)  smuU  bns  i3lbA  bns  (VQf) 
2JJ  no  I3bom  gniiiq  lol3shilIum  sb  lx3lnoa  3111  ii  (IQQI)  noiio1  'ccI  b3nimsx3  i  )kil  ilsm312' 
3151  3nsr13x3  b31di3w-3bsh1  £  0!  3nsr13  3111  nibbs  'd  'liIidioq  eirlt  11  H  .2oiloThoq  'çilubni 
bnE  (E8Q  1)  oM  bnfl  hoSt  n3It)  bo  I3bom  1ol3sb-xi  c1i  bns  I3bom  iAism  3rD  rilod  ol  ior.i11  Isnoiiibbfl  1113 
ir1i  iir1t  n3biv3  on  bivoiq  11ui  i1T  .(8Q1)  2noddi[)  'd  b32oqolq  3upin11331  noi113rnii3  3111  ni\1qqE 
13V0  i3Alnm  vIiup3  2.U  3r11  01  ioli  Aii  3imollo33  ln3brisqsbni  ns  b3311q  i  3Idsimv  3151  nEd3x3 
ton  3ob  1ii  31131  n&I3x3  113111  3buI3no3  31-I  .bo313111  thoil3qdu2  Ifrl3v  10  V8Q  I  -  I  VQ  I  boil3q  3111 
mifl  2.IJbo  1nul31  b3133qx3  3111  i&Ibs  h113noitibno3nu 
o  rrnft  uorurToqminoD  3nimito  iiIuaiTuib  r1i  'cJ  bugs1q  Ai,  niiu  io  thbom  ioi1  thv1o  )  r1T 
buib  iuoqx  ii  gnE±x  bv'I  oiIo1J-ioq r1i  of  23flidnfno3  'iiIldnhEv  fE1  grn3rbx3  iIt  1Ut331f1O3  w  4onolqqE  2iflt  of  falclfno3  ni 
rIi  of  niufi  finfl  f1i1o  <fivifien  iIf  niwni  '(d  '1j31ibni  amifl  fEnoiif3niiIumIo  1ii  3!imie'e 
tri  n&bx1o  i3&113  irIi  3nn3bino3  iol  noifEvifom  mO  .oiloltioq  fAmsm  'iiiJp  r1f1o  niufm 
df  ff1f  23f631bn1  i1f  ioiiqIo  nibnfl  di  moiI  viib  12i1  3iismf2'  mifl  B  no  'iitidEimv 
df  thiw  111f3ot  vom  213f1T1U3  niio1  iom  th  ni  2fnmf2vni  fI1Bm  'nom  no  Bimmq  Aeim  mEltob 
(1Q1)  nBirD  )  boimq  iim  8niisofl  th  nimub  fA1i3m  fiup  ..U  th  no  muimmq  A2ii  msllob 
2idT  ((8QI)1AB3  bnfi  )bft3ido5l  bnB  (V8I)  noimot  bnB  ininnEvoiD  (IQ1)  nnioM  bnB  b1nD3M 
mosm  ni  atnmt2vni  '21of2vni  2.U  boiiq  isi  nErI3x  nifnoR  rIf  mvo  fEth  2f1rii2nofnb  rbmii 
(IIBrn2)  'd  b33n3biv  s  3IdBiIi2mvib  'bt1qmo3  fon  w  lsfli  tii  bIinin  2fi2oqb  nimu  riiio1 
th  bnB  2noili2oq  \3fl11U3  fIf  no  2mui1  223X3  bxiIsm  nwi3d  2noiisI11o3  viti2oq  \Ifns3flini2 
A2im  'nriu  niio1  no  mufifiI  loilq  2ith  rlguothlA  V.xbni  fA1Em  fiup  2.13  n  no  niufm 
i1f  2tsgiJvni  fir1f  'buf  onIo  wont  w  muifniq  12i1  fiup  ni  thiw  noifBtm  2irli  B  itnbi  &I  iim1q 
.'mono3  iIt  ni  2mliYIo  222oI3  fni&ufib1o  A2i1  iAmm  i1f  no  )12i1  '3fl311U31O  1IJf131  2irtf1o  f3nqrni 
B  fin  nsd3x  nifEofl  ibnu  2WflIU3  nimo1  iii  2fioqb  fIf  3nbiv  eirlf  nviD 
errrii'I  fBfli  i3qx  bluow  w  iofvni  2.UIo  wiv1o  fnioq  r1i  moiI  ifEm3fa'  21  fIf  12i11o  innoqmo3 
u&8  .12im  fh13m  !IB1vo  ni  2E1fli  iB  33ni1qx  bluorl2  i3n1mu3  niio1  ni  2iiivibf3  1fi31  thiw 
d  bIuoIl2  tofiqmi  2i111  2i3nT1u  niio1  ni  bfBnimonb  eunvi  bnE  fnB3flini  'fIi 
2noifi2oq  'nriu  niio1  on  thiw  2mmfl  2.U  I21vnoD  .2nrIiI  InnoifEniftum  .2.13  mol  IdEi1ifnbi  f2om 
b2Bm3ni  df  of  ub  A2i1  iAmEm  ni  imni  ns  33&13X  fon  bluow  muf3u1f2  tBi3nBnhI  mirIf  ni 
2mbi2no3  noif2up  iii  bno  1110  2U11T  .boiiq  iB1  nifsofl  th  ni  fB1  n&13xo  'fi!icIEimv 
'iiup  th  bnfi  i3nnu3  niio'1  no  Bimiq  Aii  nw1d  noi1!3Ii  LIim  iiinomb  oI  (QQI)  iLh3iV  b1u3  A'rnio)I 
.JAim  ngiio  io1  fim1q 
bxfl  gniiub  iioqb  'nnu  niio1  ni  im1q  Aii  illcIw  ibino3  iri1  to  uws  is  w  2ibu  on  rIT 
ibnu  biix  noisb11o3  ifu  on  mu  3W  .muim3lq  Ath  b*um  iiup3  .J  iti  ffiiw  b3JI311o  OIE  .sw  3i  3n&kx 
3rfi  icft  Iii  t3)ItEm  Iii  3gn&ft  'n  gnibni1  iuo  tniEgR  how  ti  ncnw  2i  noiiqmu  ii1i  isrlt  inx3  3rIt  oT  .iin  n&bx3  b3xit 
.thoii3q  i  3gn&bx3  niiBofl  bnE  b3xiI  n33w3d  IBnoi1nni1lum 
V f*n$rn  d  b3nbiv3  Aah  itEmta'a  ni  a  iini  of  bEe!  'ii1idshv  3h31  3nErbxo  ni  aaE13nt  idfdw 
.ainhil  tBnoiffinitlum  2.U  ioI  kii 
noib91s  9tqmt  bnt  nw3a  fI31IZ99$I  £ 
ftiU  iia5I  I. 
rif  lo  nwobliid  oth  of  loilq  aiE1  bxi1  fo  a-in'  vi1  aboiiq  1s-3viI  owi  ivo  aiaf  iuO 
nirlfiw  atsi  n&bx  nu1tniI$m  of  bf313  tTtflUO3  3mtt  (I3JfIW  niiub  OVQI  -  ÔÔ1  mfa'a  abooW  notii8 
r1i  gniwot!oI  ai  faifl  3th  bnfi  'fimq  IE1tfl3  B  bnuoiB  bnBd  fn31q  I  eunifn  10  autq  woimn  £ 
ni  n&k  IBfn3mEbnul  B  'Ino  ton  wa  aboil3q  3ac1T  .VVQ  I  -  EVQ  I  afE1  n&kx  nitBui3ufl  b  lEviTIB 
v3n11U3  ni31ob  cit1o  'iiIiJBIov  th  ni  2E313  3viaaBm  B  oals  foci  4Imm  'fl11U3  du1o  noiin1qo  di 
'iiIidBimv  ni  n&Io  qlErIa  £  &ni1qx3  fErli  aboi1q  22O1E  no  au3oI  airiT  .1Bh1ob  2.U  r1i1o  u1Ev 
ii  Ii  iiIidBi1sv  niufi  bofa  lt  bn,s  'iiIidEimv  3iBl  n&bx3  n33wi3d  noifII31  ni  '1ifnbi  of  qIil  bluoila 
.ataix 
!oltno3  b3I13ffm  B  tB13  of  an  awoliB  amifl  tsnoiiBniftum  no  anoifaup  iiai  mob  aiio1  dT 
lo  nbiv  on  dtiw  foci  airnif  IsnoifBniflum  r1fbo  rb&  e  aimiaubni  ma  cif  ni  amifflo  lqmna 
B  at  fI3ifIW  A1oW3mB1b  IqmBa  1omfno  bns  fast  airiT  °'.2tnm3f8ia  IBi3flBnfl  113th  ni  a3ifivif3fi  tBnOifi3fll3fni 
11311i  of  133qa31  rlfiw  l3iIib  t&lf  arrnil  anom  noariqmo  fo3mib  B  awolls  3mufBm3tiI  311f  ni  31ufs1  nommo 
3mBa  3rlt  of  f331du2  31B  inBi-Ioqmi  iom  bnB  af33qam  l3rIto  ni  lBlimt2  315  foci  tn3m3vlovni  lBflOitEfll3tfli 
ndJ  bru  biofl  Jrn  gn&l3x  mo  rbidw  iii  IBn0i1i2n"  iw  VQ  I  bns  I  Q  I  3r11  limo  W 
1oim  Ith  mii  rI3iIvI  i  EVQI  rthEM  iii  'I1nm3rrnq  ofl  ol  'Ino  tnmiA  nino2rI1img  th'to  iIui  i  s  nw  bxil 
uiX  rIJ1o  hiq  IIEubs  Ion  3IirIvI  EVQI  'to  rIinorn  12-Ill  dflo  noi2ubni  iu0  .no1  i3hsm  'd  bnimib  ivi 
bohq  mii  uo  gniflurl2  .2boil3q  issi  ni1ofl  briE  bxiI  nwid  niflib  'nE  nibnu1  moo  i2niEs  Aiow  boiiq  ii  rIiifiofl 
.IIui  rII'lo  Iqmi  IEii1m  on  srI  2rllnom  biivrio1 
mo-il  oi  mllob  dI'to  uIiw  niiu  ngimo1  311110  nsimv  huinom  r1i  mIIob  2.U  311110  x3bni  b  3w-3bEli  niU  ivI  1n3313q  I  rIi  i  1nE3flini2  zi  rl3iclw  21  n&13  2ir11  iol  3i1i11-1  nA  01  Q000.O 
3d  tliI  v,im  th  2ln3m3iEi2  IsiQn&Ifl  miii  ni  'livib  Inoitsm31nulo  33n3biv3  on  lloq3l  2m-ill  il23mob  dt  3IiciW  Inis  *iow  iv'ti  m3Ido1q  2irIT  .2mlfl  ni31o1  i2niE  313qmo3  sm  mo  tivi1  gnil-ioqmi  io  3nuJ-Toqx3  mo  ni  brIoyni 
.eIqm  Ioiino  briE  Ji  th  riviid  ri-iThb  nibni1  moo 
8 itho  owl  ul  noiton  quoi  Iolino3  2irh  bnx  W  .bofI2  3imonoo13Em  nibnuolno3  ir1iolo  i 
bubxo  w  EVQ1  idoiO1o  borl2  ho  jiqo  311110  233n3ufln1  31dioq  iol  Ioitno3  oi  iii1  .2noii33lib 
10  3IqrnE2  Iolino3  13  bnl$  3Iqm  hI3noii13niiIum  mo  moil  23)iiq  ho  01  'iiviii2n32  iIirI  6  11iiw  2rrnfl 
213  hI6ni1  .(Q1  bn13  -O1  VE  E1  23bo3  DI  tigib-owi  vu$miiq  213  bonuI3b)  2mlil  3v1112n32  33nq-Iio 
Iomino  biirhi  3113313  w  emmi1  Iolino3  b3d3im-v,mi2ubni  311)  nsrll  11fi1  ibum  3113  2mmfl  lEnoi)sniiIIJm  3111 
3Idioq  mol  Iollno3  0)  231qm62  131110  311110  'ns  ni  ion  2(13111  lsnoi)Eniilum  non  t231EI  th1o  31qm132 
.3S12  mill  01  3ub  2i1u1  Ui  3n313llib 
noi133t3  3IgmB  ..E 
nA  .2q312  1E13vlo  212i2no3  2m11'I  t6noitsniflumlo  31qm132  ii  iuo  mol  3lub33olq  rioii33b  ouT 
1Iu1  bns  IEilt2ubnI  tl3unnA  bobniqx3  if$t2uqmoD  orIi  moil  nwsib  21  2Irnil  iniinoioqlo  O21OVIUU  lsiiini 
olqmEe  1110  2922EfflO3fl3  di  )nornoiiupom  iihid13hiBvs  13mb  lovol-mill  i  nioqmi  iofli  ohi1  OgElovoD 
lthnoM  X3MA\3YM  oth  no  stEb  niulom  2uoIJniino3  nimiupoi  as  h1w  as  8VQ  I  -  ?.Q  I  boiioq 
nib1o33fi  2n0111310q0  n8iolOl  lo  o3noi2ixo  orD  mol  boA3sdo  norli  3113  2m111  o2orlT  .ohi1  motasM  bn13  2fIluio$1 
boibnurl  onO  .oimmnuo  ni31o1  131  ni)siogO  arfnil  nB3IlomAlo  viobomlU  othlo  noieiov  QI  oil)  ot 
10  oqonJ3  iothio  ni  2nolIl3loqo  hioi  gnivsul  d  21&loi)Eniilum  213  boillinobi  omis  2113111  onin-'inowl 
nnfl  ir3mob  bwq  idi  iIiIov  iii  3a63i3ni  n  ni  b3tIu23  I1iiinoq  o2IE  iiIidfthEv  1fi  rtstbx3  ni  3a31ni  c13  31111W 
3n3uflni  iiib  s  srI  1iIidiiv  ii  n&bx1i  Isdi  iqx3  w  nEt2ni  o1  bv3I  iiq  bris  iB1  3131ni  rio  2n3uflrii  clguoiiii 
iuo  iol  nsrli  mifl  Isnoiisniilum  mo  31qms  1i  iuo  iol  miIiis1ov  ni  asini  gisI  £  3d  b1uor1  313111  iIiisIov  3)fl  *)o1  no 
23Iqrns  Ioiino 
irlgi3il  iolom  ioqnsi1  bsoilisi  ln3mqwp3  floqansil  ninfli  mu3Ioli3q  ,noil3slix3  an  bris  ho  is  3i1iubni  33fIT  ' 
.siiihiiu  3ihduq  bris  rioqerisli  us  t1oqnsu1  uisw  niuor131sw  bns  rioq2nrni 
viis1iinsup  ns  3bivolq  ion  23ob  iuinuo  niuoT  ni  nii513aO  auni1  nsiu3mA1o  vioiiiU  3di  (1  :3ion  01  ainioq  owT  1 
s  b3buI3x3  313w  iuinuo3  niqobv3b  ni  2noitsl3qo  ni31ol  rliiw  mil  (  noiiE13qo  ni31o1  11i  lo  iri3ix3  3111  no 
3113  s  bbubx  313W  sbsuisJ  ni  'bviubx3  noiis13qo  diiw  2rmiI  bns  135i1  3isuiufl  ion  bib  iu3nuo  3di  to  3tn311u3 
2.U  rfi  ianisgs  h1siirisidu  b3isubufl  ion  sr1  IIsnoiiibsui  bris  OVh  ni  ishiob  2.U  r11  Jniss  nuiEofl  ns3d  milob  nEibsnsD 
.mllob Iqmi  it  mo  ui1T  .233i1q  ho  ol  iiviii2nIo  uB3d  bqqomb  mmi1  3fIYIo  'inwi  Ikni1 
2ôQ1  10  a  noiismqo  nimo1  illiw  amill  2.U  QOL  10  ataiano3 
bthoqm  on  rhliw  ammil  tqm13a-iai  non  1t  1qma  tominoo  miaubcti  3r11  mol  arinll  vliin3bi  oT 
3bo  M2  iiib-owi  niitiw  xia  cI  b3hoa  boh3q  31qmEa  3d11o  ninnid  3th  11$  anoiiimqo  ni31o1 
31qm2  3thlo  bn3  3111  bll3woi  anoiifiqo  IEnoitcnl3inilo  33f13biv3  on  iioq3m  isuil  amill  n3u1T  .aquoig 
bns  VQ  I  mol  atn3misia  3mo3ni  li3fIi  ni  b3rIoq3l  tn3mIaulbE  '3fl3TIu3  ni31o1  on  'd  bn3biv3  boim3q 
211$3qqE  quoi  'iIaubni  113th  as  al3dmun  msa  3111  ni  3lqmsa  tolIno3  'itaubni  3111  otrti  b3niaas  316  VVQ 
3111  01  xia  ni  1aaoI3  3no  r1i  quoi  'i1aubni  nvi  s  mol  iaix3  ammil  In3i3iflua  n3dW  .3lqmsa  ia3I  3111  III 
lo  n3biv3  on  rliiw  urrii1  dguon3  ion  31311w  23253  nI  .3Iqrnsa  1011(103  3fli  olni  n3aofb  ai  mill  3Iqmsa  la1 
3aoouIo  w  31qmsa  1231  3111  ni  '3nsup311  rIf  rbism  ot  'mtaubni  n3vi  s  mol  3IdsIisvs  3113  anoi1siqo  f1i31ol 
".1n3mtau1bs  '3fl3T1U3  ngi3lol  b3rIoq3l  Ia  llsma  3111  flliw  'ii2iibrii  fl$rlt  ni  afIflhl  3111 
ho  01  gnibnoqano3  abo3  DI  ligib-owi  u3mi1q  1111w  aor11  213  b3ni'bb  3113  errriil  3viiian3a  110 
iuO  .aiiiIiiu  bns  3i1iaubni  in3mqiup3  tioqansli  a3ht2ubni  noiisrloqansll  anoiis13qo  gninil3l  10  gnilhiib 
laom  ammil  901  1i  3aoork  w  boi13q  31qm62  31i1n3  3111  mevo  stsb  thiw  a3imiaubni  323111  (11  amiil  3(1110 
IEnoill3nl3ini  In  33n3121x3  3rD  mol  11133(103  luoulliw  amiil  3tqmBa  1231  orlilo  3xia  3r11  gnhrblsrn  'I32o1o 
3rD  13V0  sisb  1r1sv3l31  rhliw  arnill  123g151  901  3111  21111311103  3Iqmsa  IolIno3  3I2  3rD  1Inni1  '.23iIivii3E 
as  brioqm  3d  ion  Iaum  armil  32311T  .ahqmsa  lollno3  owl  l3rIio  3111111  (1320113  Ion  3Th  Isihi  boil3q  3IqmSa 
1n3m3iIi2  lo  noiiqob  3rIi  gniwollol  2in3m3&t2  lfii3n3nfl  iii  brioqi  3d  ol  b3miuD3l  1no  3w  2ln3mi2uLbB  '3fi3flU3  fli5l&T" 
on  b1ioqi  3Iqma  Io1no3  ii2ubni  iio  ni  2mlfl  QOl  3r11'Io  Q  13dm333U  ni  8  oM  b1bnBi  niinuoA  Isbnni1o 
3d1  ni  2noi2ul3ni  n  iw  &1i  2in3mwjb  '3n3TIu  ngiio  diiw  2rrrffI  n1nv  rfi  o1  Jn3mi2ujbn  'ni-iu  ngii6i 
aw  3moni  n  ol  in3mi2uLbE  nriu  ni31o1  b3tToq3l  b  oith  nsni  r11  ,oqiuq  nirb3m  112ubni  io1  3lqmn2  Ioi1no 
ol  3ub  2in3mu1bB  'n5riu  iioqi  on  bib  2noiiiqo  lsnoiisnillum  riliw  2rrriiI  1id1  1n1x3  3111  oT  .(rn13q  3no)  IIsm2  bvii1$l5I 
gniworl2  2bmwol  b3a1id  3d  111w  121  mo  bn  iuoqx  31B1  rt3fI3x3  3mo2  nifilno3  111w  3Iqm  loino  ii2ubni  iuo  flIi13im 
23Iqrna  lolino3  bn  ii  nwd  33fl313111b  on 
bn  2-tsllob  iii  biiq  21  2i3)I1m  bhow  3111  ni  ho  rrnfl  Inaoii&iiilum  .2.U  3d  'm  Iqms-hio  3111  lii  2mfl  3rlYIo  flEffl  31111W  ° 
.231IJ2oqX3  1i  nIbx3  3v511  m  31q11m2  ho  3111  Hi  2111111  3lillW  .3lu2oqx3  31E1  3311S113x3  lIE  3)ubo1q  yI131ib  Ion  23ob  3101313(11 
in3rx3  3111  O  13v3woH  .2rmfl  3r11  io1  2noitsul3ufl  iq  hiolo  33nthoqmi  di  ot  3ViiEbl  113m2  21  31LJ20X3  2irh1  i&1i  3fflh122  3w 
3111  briE  3IqfflEe  21(11  n33w13d  loivErI3d  iiq  )bo1  3viiEbl  iuodE  2noit3ib3lq  iii  3311313Thb  3111  J3311o3  ion  21  rIoiiqmu22s  21(11  IEIII 
b33ub31  3d  111w  2111111  IsnoiiEniilum  b  3lqcnm  1231 
0I IT
1!UC opniuc E1fCw! (IX))
LP! ! COWWOU 9JfflL OG JUAOIAILJ Lonb ownJiuf!ou p.uiuqLonb oLbnLGJXqowcpcuu iWij9L
!LIJJ ! cp opc iorn.wbjcjOL pcc uio npbcLoq LC qi2bjtAcq ill bl V 3
ftWUJlL? 4!2IC2 0L jJJC CL0-2CC!0UJ qi2Lipniou 01jO 2iOCJ( LCUILIJ AL!P!t! 1OL JJC
COU2!OUIJC LIL4 UAC ?CL20fjJC 1J0tU CXCJJ1JC LC bGLoq (uo!u CXCpIJC LfC LCiWC)
LCCWCU (xcqcxcpucL1C Lc!uJc) jjic ccouq MiUqot& FLOW UflLA J fl O DCCUJPCL j
DCCCWPCLØ2bu yc AcL o xqGXCUL1C buoL o fC pLGqoMu oj pG BLOU jooq
ULUJ2!U OIIL IUJbJG2 OACL pc fMO 1X-UJ0U /Aiuqo/A2 JJJC UI3 /!Uqo1 L0W UfJJI.A J
10 GXLIJ!IJC 011L IJI2 LG2CLCJJ dnciou MC CJCflC C ALIUCC OUJJCUJ0UIJ!ALC1TUJ 1OL
jOWj 0CJ J{CIIL1J JLip!I!4A
t JC4 flJq jçcnj
flp22IJlJjIA U.0W pc 2Jwb1cMipLGbcco qcp-o-cdniAL!O
wcp to tG ti wbjC JU tCLW 0IWL(C uq 00J( AI1C OJ2212 JJ0MCACL it jGL2
p!IJcL qcpt-cdiiitA uq E\b Lgf!O pIu tp tc 2&wb,c jp tsc couiioi 2nnbIC bbC1L2 to p ooq
P'U lLCL !U tCL1JJ 00tJJ 1C12iuq2WJJCL !U tCUIJa 01t0 O!IbL!CC CU lAG LJUJJ2 &j20 IJOM
Juqn2tL) COIJtLOI 21uJbJc2 JJJC oil wb1c jo IUJEJL to tpc tc wbjc M!W LC2bCC{ 0 WfL(Gt M1jflC
tXbicj1A ILCLlQ HOMGACL qcpt-to-cdnit? wtio LC LonpJ? !m!IL pcmccu tpc W11JPIJtJ0UI JUq
COIJtLOI wbjc i dnitc U0pCCpC IP!2 i2 0 C GxbCctCq 92 1JUJJ MItP IUtCLUtI0UI CtiAiPG JLG
J3 Lp!tLL!jA cpocu) jpc qIGLGUCG rn2iC PCtMGCU tpC wnJtiirntiouJ wbjc wJq tJJC iUqntLA
OflL IJJflItIUJtI0IJJ COUtLOr 0!j C0IJtL0 uq 1SC COUtLOI IUJbJC (tpG combiLiou i2 j0L IjCj AGJL
ipiG j ql2bA cowbLiou OJJC 1jL2t 2CCOUq uq tjJiLq dnn.tiJC2 o1qC2cubtiAc tft!t!C2 T0L
TJU1IJCJ t1tGWGUt2 j9L JQ ¶lUq
p1A!U I0LG!U obcLitiou2 bL!oL to tpC wb1c bGuoq uq jJ0M U0 GA1qCUCG O4 J0LCIU 0bGLt!0IJ !U t[JC!L3111  illiw  oIqrri  LsnoiiniiIum  311110  noi1qmo3  tib  ..U  niai  ibui  uoiviq  illiw  in3i2i2noI) 
mlirni2  nfith  'iiIiiiIov  niuii  13wo1  '1q2ib  2rrniI  1finoitrniiIum  Isilt  21133v31  3Iqm1  10111103  'iiubni 
iiIitsIov  11111131  A)oi  b113ni  work  Iqmi  iuol  hA  .((l8Q1)  im1iI  )  mifl  iimob  \I31uq 
3th  iol  11ui  21111  bi3ib31q  3w  3IiflW  .li1icJsi113v  1isi  3fl&I3X3  bE313ni  3111  01  nibnoq11o3 
niu1i  iii  3213313111  ni  '1qeib  oels  e1qme  10111103  3(11  113111  niiiqiu  ion  2i  i  irriiI  Isnoitsliiilum 
3imono33ol3l3m  bs313ni  'd  b3in13qmoxn$  w  ii1idEi1Ev  31131  nsrbx3  Iii  swni  31IT  .'ii1i1slov 
cu  11u31  n  t1t  noi1sflrii  niiini  lo  ino  rh  briE  A3o112  3ilq  ho  3(11  mo-il  nimm3i2  1niEtlnu 
.A  i31113q  ii  21111231  3(11  moil  1n3113qq13  213  2m1fl  hIslo  '1ihii13lov  rnu1i  )13o12  b13ni 
3111  2201313  3IqmE2  f13133  icil  33flEIIBV  rnui3l  )13012  ni  nnrb  3rhilo  nsilini2  3111  3113ul13v3  oT 
:3it2i11312  b3iupa-ir13  niwoh1o1  3111  U  w  boh3q  owl 
(1)  cn1  =  (V)1x 
I  miii  io1  233fl1EV  ni  rrnrb  311110  12t  311110  3i12111312-1  3(11  iol  3uIsv-q  3111  21  1q  :313(1w 
.3lq1n132  (13133  11j  2mliflo  l3dmun  3111  21  M 
23mi31  31131  rI&bx3  rIi  1ihid13imv  11111131  A3o12  ni  3nsrl3  on  lo  ai23thoq\r1  hun  di  l3bnu  33ni 
b3mup2-irk  b3tudIit2ib  \hIs3i1o1qm\2E  21  3i12111312  2irhl  mobnin  21  23ii2i1s12-1  lo  noiiudill2ib  3Iqfnf$2  3111 
3IdIiTlo  A  i31113q  ni  2fl  3(11  mo-il  o-ios  b3iioq3l  i1ii13i2  2i1IT  .mob331llo  233l3b  kt  1111w 
lo  'flhi1EIov  3(11113(11  2i23rI1oqrI  3ViiBffl3lIE  311110  iovsl  ni  2i23r1ioq'r1  hun  3(11  i3331  11133  3w  ib  2i23u2 
b3xii  3111  111  n&1i  boil3q  31131  3nEr13x3  nu1Eofl  3111  11!  13r1ir1  21  231qm132  iuol  111310  211111131  A3oTh  '1thnom 
.boil3q  31131 
iol  1231  )lnE1-b3ni2  noxo3liW  3r113m13113q-non  1310  21111231  r11  a'131q2ib  02113  3ldsTlo  A  I3n11 
3111  123I  b3lsup2-ir13  3111  illiw  2A  .213111110  3Idi22oqlo  133113  3(11  3113f111flh13  01111(12  33fl13flt3V  nnib3m  3111 
irtion  no1o  1nbnqbni  in  noivido  d3  lsrli  mus  3iiiiJ  1J  irIT  .(V-QE  OO1-8Q  .qq  1VI)  ti{T  2  ' 2OCy LCun.U /1LiUCC pCwcGu pC jxcq CxcpflJC LC bcLIoq wq pc uou!u cxcp&uc LfC bcLioq ia
COIJfLOI Uq COU11O uibjc bci.ccu jCACJ JJJC2CLCflhl2flCf I1J1 JJC LCJfl!/C !11CL !1J
iwbjcO1Wf1jI1JJOUJJ 1JLIJJ !2 U!UCUI) qiIjCLCU jOW JJ OPC iuqn2L? COIULOIO!I bucc
1PC 1 LC LCb0I4Gq !U f,UCj 9 oijpjc JC qi2Lipruiou OUPC MfL1UCC LIO JOL fiG
¶ILG ipcjjA qiijccu ij.ow pc qiupnuou opc 21wb[G /A!Icoxou LUI(-flW 1
fiG OJjJG AI.iUCC LIO IOL fiG iuqn2L? COUP.OI Of COIULOI uq 2!C COULOJ 2flJJbJG ILIJJ
IcUPGLpu twboc owc q2Lipniouj a nwbfou2 Ou fIG LC1f AC AL!1JCC JAG jG MCfJGL
wcqTu dn&i.ijy pcaiuJbIC P FJ!PGL A9I.IUCC LIO C!WGL OIpc fJLGC COIJILOI wbG2
q!fupniou OIjJJCC LIO2 ! 2OMU!U bUCI9 OIj9jC 5 E' j fiG qiLipfliOU 2WffC2 (wcnf
qiL!pnfoIJ OLWC ILUCC Lf0 pocijq pc 1IJJ!JL CLO rfl IofIL 2flJJbJC2 BiG CLO GCiIOIJJ
uo birA JU I1JCLCWC(U11 LOJC JU fIG 2OCJ( LCUJLLJ MLIpJJIIA O4fl W1ltfiU9iOUj ULW fIG CLO ccpouq
wcLOGCOuOwiC nuccwniu? nuqci. pC unj p?bopc2! fiG iUCLC2G ill CXCflJG L1G A9L!piIiA qiq
WOLJ11JOC( LCUILU MILIIJCC !U fIG fXGU1G bcuoq 2HJCG fJC2G LJLW JACLCnp1ccGq O fiG JWG
GCJJ ULW MC CJICflIUG fIG UUIO OIJJJC WOUfJJ? fOCJ( LCVIUJ AL!flJCC ill fiG U°f- L9G bCLioq O fiG
fIG LG11PAG 2OCV LCUILU MIL!gLJCG2 PGIJAGGU fiG wo bcLioq2 1CLO22 fiG IOflL mbJG bccicij? J9L
fJJIJ fJf{ OIfJC COIJLOJ IJLW MC P! p?bopc2i2 p? combL!u fiG CLO? GCf1OUI qiLipn1iou OI
CXCjJIIJG LUC unCuIfoIJ ! pu fiG OC bLicc AOJiji OtWfljP1JiOUSJ fLUJ ponq !UCLCG WOLG
!WbI!Cf0U O1 OfiL UL4 LGGLLCJJ dnGpou wiq fIG nuibiou WflIiIJJt!OU9 fLG WOLG CIJI1AC 10
GXCJJUJC LG ALwp!Ji i COLLCG Iiip Of.JGL JOUJJ 01 iUCLGGq WICLOGC0U0W!C flhJCG14Ji1UA IPG
LG MILiJpiJJ jJCC1 fIG 40CJ( LGIfILU A0JIpJi O1j IJLW2 OL UJOLC I!rCJ fIJT fIG ILC !UCLCG !U
cou.C2bouqJu o fiG bGLioq 01 JucLCCq GXCjJ9UC LC MJL!ip!ij) 1P! uni? pG G!fJGL CCfl2G CXCJJIJG
IPGG LCfl wqicG U WCLG2G IU 2IOCj( LGflLU AOjiJi OL JJ fLIJJ UO1lflf Wflh1iUUt0Ji9J
291JJbIG ALIUCG2 ICL022 CXCJUG LIG LCIUJG2 fIG j bGLCGIU IGACI 1OL jj wb1c
M!JCOXOU iuGq-LuJ 1C 91J0/A 112 o LG1Gc fIG Uhf pAbopG2i2 OUo CpsuC iu fic qiaLipnpou o-ho  213  113w  213  ami11  oifa3mob  ('1i2om)  lshimi2  ml  n&It  2fnlfl  I13noifsniflum  .2JJ  iol  iisI  'IirrEoil!n!2 
.erinfl  3Viii2n32  33r1q 
b3fdi3w-'hIsup3lo  'ii1ifs1ov  nlui3l  )bof  r1f  l3bi2no3  o2hs  w  fIu231  2irlf  of  hoqqu2  bbE  oT 
3flf  iol  rnufi  'Ithnom  311110  nsimv  r11  3fB1u3153  3W  .31qmse  113133  ni  2m111  311110  2oilolrloq 
eo13  ihi  df  1w  fnei2no3  3IdBTIo  D  1311511  ni  nwod2  flui  311T  .2boh3q  owl  eth  ievo  2oiIoIrloq 
en&bxe  bexfl  edI  ni  OO.O1o  33flEf1EV  1$  2511  oiloThoq  ehqmn2  121  edT  11  i3115qi0  21111231  1511011332 
321$31311i  eldi  isth  eefsaibni  teei-1  nA  .boiieq  elsi  3nsd3xe  niisoR  edI  iii  lIOO.O  of  eeii  isth  boiieq  31131 
eniisiisv  rnuiei  edI  eoi1o1t1oq  eIqmE2  loilnoc  eili  ioI  .hevel  1113313q  edt  Is  tnE3i1ini2  2!  3311511EV  ni 
.2I3v31  bisbnst  fs  1flE3flifli2  Ii  21  232.53  32311110  311011  Iii  13V3W011  ;2boileq  owl  eril  neeWt3d  eeesel3ni 
'hevifieoq  CI  Cmlii  Isnoilsniflumlo  'ii1idsimv  muI3l  k)ote  erIt  Isrhf  1231J2  2ih1J231  323111  IlnievO 
erli  rhliw  11131212.1103  3113  \(3111  321Js33d  fnstloqmi  315  2ihtJ23l  ecerlT  °.'fi!idsiisv  etsi  3g1113113x3  of  b315131 
betsi3oees  31B  efn3m3vom  elsi  3fl&13X3  ir11  2123L12  15111  311111313111  31U2OX3  31s'i  3flM13X3  153113103111 
Inew)  3111  of  rloqque  bbs  bns  23iiiVit3s  hsnoiisrrretni  1111w  2frnhl  10  2n1U131  ko12  ni  2fflemeVOrn  efhi  1111w 
.3111EV  ifflil  no  23flB113  3151  3f1E113X3  lo  1313qm1  3111  no  33f13biY3  lE3iliqfne 
1oiino  (1i  nr1i  31qms2  ii  1i  o1  iuI  o21s  ei  (2oiii  nr1i  d!n)  3ni311ib  'd  biu3m  niimv  ni  i1ni  311T  " 
QO.O  bn  t1OO.O  IOO.O  Ino  briE  .Iqrni  ii  th  iol  OEOO.O  21  Eboii3q  nwbd  nm  di  ni  rni  3dT  .2IqmE2  !T  1itIEup  briE  2nsib3m  3111  iol  2bIorl  02111  nuibio  3(11  .I3viiq1  Iqm  loino  xi  bus  Iio  'Cli2ubni  di  iol 
01  b3lEqmoz  nrfw  igisI  'l!ns3  Iini2  <Ino  21  3lqrnsa  i2!  3111  io1  nsiisv  111  ini  di  isth  v3wo(1  isibni  (b3hoqi  Ion) 
.3IqmE2  Iolino3  ho  3111 
r1i  uri3d  2i2  13v31-mifl  3111  iI  s  IuIl3woq  s  d  ol  '1IiI  ion  21  2lsnoiisnillum  r1i  no  i3t  oiloThoq  Isth  3IoM 
iErhi  inix3  r11  oT  .3viisg3n  10  3viii2oq  is  3nEr13  3151  3f1Sfi3x31O  Isqmi  3(11  ic1i3c1w  ol  as  'riow  luodiiw  b3is1  21  oiloThoq 
di  3IEi2l3bnu  Iliw  'iifiisIo  ot  loThoq  ni  3f1&13  3(11  23flBff3  3151  nS&x3  n3vi  ol  213(110  lo  23b3fl  Isiuisn  as  133  2mlfl  3mo2 
irIio  3d!  io1  iva  21  bEqmi  2idT  .'iiIidsi,sv  3isi  nsdax3  b325113ni  01  32ri231  ni  'iitiisIov  iiq  bo12  ru  gnsr13  u-ir 
loivsd3d  iiq  A3o!2  113111  riO  l3nqmi  Iuib  £  3VErI  23151  3flEfI3X3  lEn!  '<I3AiI  2231  21  Ii  25 
13ViiBI31  23!udilIflo3  ',ii1idthsv  Ii  nEc{3x3  bs3uni  isnIl  ni1qmi  as  bIiqiini  3d  sm  2110231  323(11  13viisni1IA 
armil  IBnoiisnillum  2231131110  nErD  amifl  Isnuoiisnuilurn  2.Ulo  '1ihiislov  niu1i  boia  b3as3l3ni  01  iom 
N 12i51  iAmM  no  vtilidBilBV  1sM  n&bx3  lo  3sgmI  dT 
ot  2bfI  'iiIidth1Bv  3iBl  n&bx  bei3ni  1i  iiItiIw  b  noitup  rIi  nimI3x  noit  2idT 
oT  .(noiteup  bno  iuo)  2rrnfl  hinoiiinii1um1o  1qmB2  tf  iuo  io1  12i1  iAiEm  bi13ni 
oit2fnob  2.IJ  th  i  iA1Bm  3th  31dw  bbom  tAmm  loi3El  3Ini2  B  o1qm  w  e'iilidioq  2ifli  1bi2no3 
1$  iol  AooI  bnE  2boi1q  tsi  n&1ax3  nitoI1  bnB  bxfl  dt  thod  ivo  Ithom  W  '.oi1oThoq  fhEm 
.sid  b*iBm  rIf  iii  flid2  IEllJf3ulf2  a  iol  niff  'd  A211  iAiam  ni  n&b 
ih  nittimo  VVQI-ÔÔQI  boiiq  di  ivo  nO!22311  niwol!o1  fIf  mii1-'d-miib  iarnif23  W 
:VQI  bna  IVQI  ia 
()  )  +  'J(  ?L  +  +  = 
;i  ritnom  ni  i  miii  of  niuii  wi  'li1fnom  th  =  51  :irIw 
;i  rlfnom  iii  xbni  t3)ham  ..U  b3JrI3i3w-u!av  rh  of  inUfi  '!f1fflOffl  f1f  =  51 
;iwtho  OiX  bna  VVQI  - 
EVQI  iol  I  of  f  3Idarrnv  'mmub  =  JMUU 
.t  dfnom  iol  i  miiulo  1aub1231  = 
3dt  21  bna  (OVQI  -  ÔÔQI)  boiiq  fifl  r1f  niiub  )12i1  f*iam1o  xbni  r1f  i  tni3ib1o3  3rIT 
11  .i  miii  io1  (VVI  -  EVQI)  boiiq  tsi  3nsrI3x3  gnifaofl  r1f  gniiub  Ath  bhsmbo  xbni  df  ni  fIirI2 
!anoitauiiflumlo  )12i1  iAiam  rh  ni  2E313fl!  na  thiw  bfaio22s  2!  'fiIidaiiav  tai  ni3fI3x  b2ai3ni 
'cam  A211  f)Imm  ni  2narI3  33fli  .2miiI  1qma2  f2f  iuo  iol  vifi2oq  1fnB3flini2  d  111w  2  3111  mii 
3rh  tuo  'ria  02k  3W  2rrnfl  lo  3lIJtath  nommo  iadfo  302  io  2a3ni2ud  Ia  ni1  3th  thiw  bta13no  3d 
fai  narbx3  of  )12!i  13I1sm  ni  111112  \flB  lo  f3aqmi  3f11  31131021  of  'Cit  of  231qm132  lolfno3  3rIf  iol  f2f  3m132 
.'1iIifstov  i1q  bof2  b33ubni 
no  u5I  i61  ifnD  rti1o  xbni  fA1Em  b  Iw-bu113v  ft  ol  muii  r1i  u  vi  woI1o1  flrli  itnns  r1i  ni  ' 
iEnqo1qqB  ir1i  bui  d  'm  ii  .zbAll3m  X3MA  boB  3YM  th  no  bi2iI  mifl1o  oiloThoq  I  idT  .(qaw))  jiq 
iEi1qorqqs  i  ihsm  .2JJ  r1i  fr1i  noai  IB1v32  m  irlf  mdi  vibd  W  .oiloThoq  fAim  bliow  i  2i1snB  2irIf  iol  iAism 
lo  1niq  Iô  ivo  iol  binuo  iFmm  2.U  i1i  (1Q1)  AinIo  ni  bion  3ii1  .boiiq  2idt  ivo  2mi11  .2.U  dt  gniiiq  io1 
i1fnuo3  iom  oi  qirfinwo  A3oi  ngiio'1  no  anoii3i1f,  113iinstdu2  iw  idi  bno3  ;V1  ni  noiiilJ3iiqi  ihsm  bliov 
2JJ  (8Vt)  4in1o  bns  isIIiup  'd  bfii2nornb  biic1i  ;mii  di  i  (nnfl  IBnoitni11um  3iTh3mob  iluoiiii  rq3x) 
bnfl  ol  SIdE  ion  iw  w  r1uorIilA  .2ibni  f*tBm  Isnoiijrn  ic1io  of  tqi  dfiw  oix  of  ob  -iv  aBid  bsd  2mlfl  tnnoilsniflum 
iii  of  1Iu2i  di  to  '(fiviii2n3  rff  nimBx  ob  w  bui  ibnu  boiiq  3mit  11th  th  ioI  xbni  i1ism-bhow  i  fuiino  of  IdB  ion 
.wobd  I  noib  ni  IdBiiBv  Is1  tiini  bnE  iE1  rtBr13x  gnibb  d  oiloThoq  f*iEm  ifmob  .JJ  r1f1o  u fI3E3  iol  2  fti  ioi  23i12iiEi2-t  8luqmo3  3w  )L2i1  I8A1Em  lii  nirb  8f11  lo  83nE3i1ini2  3r11  81  oT 
3r11  lo  83nE3iurIi2  8th  l3bi2no3  w  121i1  .iuo  b3i11s3  81E  ei2i  3ifl8msiEq  owT  231qm132  8th 
111  miii 
8th  lo  ioii  biEbfrnla  81qms2  di  niau  8Iqms2  113E3  ioi  lo  noi1udii3ib  1Efloi1382-22013  8th  lo  rism 
:8IqmE2  fb  ioi  ii2itfii-1  8th  lo  noiiudiiib  8111  moil  3i1ai1E12-  E  3luqmo3  w  brIo38  .nm 
(€) 
;i  miii  ioi  io  81Erm128  8111  iol  3i12!1E12-1  =  1  :318f1w  i  rmii  ioi  mob83iI  io  28313b  = 
3IqfflE2  8r11  lii  2m111  io  idmiin  8th  =  P1 
lo  mij  8113  -  )I)\)I  33111311Ev  thiw  3-1n3bui  b81jjdii1ib  2i  (1)  i  miii  ioi  3i12i11312-J  8th  ni 
013S  21  113th  2i23thoqf1  Ihifi  3(11  i3bflU  .M  lo  331I131ThV  thiw  'llimion  b3ludill2ib  2i  1  b3ib1sbns1 
.83En13v  LEmlon  bIEbns1  £  2!  3112111312-5  8th  2m1ii  11  ioi 
lo  A  L81113  ni  rtwock  8113  3IqmE2  f1os  iol  ()  110111311p3  lo  21111281  8th  iol  23112111312  1EfflfflL1 
bnE  01  .1  11138ff!)  2miii  lEnoilEnfilum  8th  io  21313d  8th  ,boii3q  31131  3nEfbx8  b3xfl  8th  niucU 
. 
8ldET 
briE  .  I  nE8rn)  2rrnui  3il2emob  lo  3IqmEe  10111103  (I321Jbfli  8th  lo  320111  risrli  13W01  8113  (0.  I  nEib3m 
IErIoiisrliihJm  ..U  thiw  Aiow  21101v31q  io  211ibf1i1  3(13  thiw  1fl832i2fl03  21  IILJ231  2if1T  .(.  I  flEib8ffI 
38)Iism  2231  \I8Vi1EI8i  b8228220q  2ffliil  IErIoiiEfflulUm  281131  8gf113r13X3  b8xii  nuiub  ts11l  3nu128u2  2mift 
bns  (18Q1)  13w318 
,  ..8  832)  fIoiIS3iii2l3vib  3i(1q131o3  113(11  03  8iJb  21(3111  31128mob  lsIimi2  n&fi  )1211 
Q0  .0  21  11138ff!  8(11  arrnfl  lEnoilEmhIum  8th  ioi  21313d  ni  3nErI3  8th  ol  133q231  thiW 
. 
(Q8Q  I)  im8lEq 
3113  3i32i11332  5  3111  bna  (1133ff!  3111  (1108  81  3118111312-5  3111  bnE  EO.0  io  10113  bifibnEl2  13  illiW 
8th  ioi  )12i1  13)1113111  (Ii  3gnEfI3  flEib8ffl  8rLT  .1i  b3IiEi-3no  £  iol  18V81  1fl3318q  1  8(11  313  1fIE3iiifli2 
02113  2111113(11  2811331bn1  3281  )Lnsi  b8ngi2  noxo3liW  s  moil  3112111312-1283  3111  briE  VII  .0  21  2LEnoilEniilum 
.(E-E  .qq  8Q1)  looiDU  .m3lo3rfT  limiJ  Isi1nD  th  moil  wolto1  ir!T 
1i  ni  rniiI  oi  3nbnqbrii  lb  iismii  3111  lstIi  muas  ii  .  lb  noiiudili2ib  3lqmE  rii  noqu  bsd  i  33  irtT 
.b3iii3vo  3d  111w  iiiiia  ii  b3floq31  3r11  bIor1  ion  ob  noiiqmuE  idi  1n3ix3  r1l  oT  .3!qm lo  31qmi  1i  th  iol  uf1T  .ii  b3liEl-3no  E  iol  13v31  1f13313q  I  th  i  ois  moil  ln3l3Ilib  '11nE3flxni 
b3xil  3111  nhub  (011.1)  ôô0.  I  moi1  Lin3!1rnai  ii  td  (nE3m)  nEib3rn  3111  &rnf  lEfIoitEniihJrn 
bon3q  isi  3nEr13Xs  ni1ofl  3111  niiub  1)  E8  1  .1  ol  boil3q  31E1  3Wi&13X3 
A  13nq  ni  nwof1  o1i  31E  31qmE2  IoflnO3  r1i  iol  23r1Ef13  )12i1  I3AIEm  nthb3m  bitE  nsm  i1T 
bn  N0.0  lo  ioii  b1Ebnsi  i  rliiw  àV0.0-  iitn  i  nm  r1i  1qmE  loltno3  iiubni  3111  10q 
iol  A2i1  iAiim  ni  E3133b  1fIE3flifl  11fi3xii1Ei2  £  13tTh  31LJS3ffl  rIioH 
. 
Q8.1  -  i  3iiiiEi- 
13v3wof1  nEib3m  3111  .mii1  IsnoilEriiiIum  111  a  iiivii  3iitE  3(11  111  iinu1  i  3mob  3IdslEqmo3 
1qmi  Ioflno3  brrn  loTlno3  110  3(11  io1  rnoil  1n313Thb  '11n  i1ini  ion  i  3viiE3n  31111w 
i  idT  .nEfb  in  i1ini  E  wor1  ti  iii  lo  anon  bns  ois  03  3o13  31E  iol  3i1iiEi  '1f3iitiU  3(13 
ii  uf1T  .ii1i1E1ov  ni  3E313fl1  inc3flxnata  £  b33n3i13qx3  23IqmEa  3311i  flu  mifl  3f11  isrIl  i1  3(13  3nq23b 
13313ni  ru  ol  b3di13s  b1o2  3d  ion(I&)  31qmE  1231  3111  Io  )12i1  31iSm312'2  3111  fIt  32E313flI  3(11  lErli  2ffl332 
.ii1iiE1ov  niuiei  )13012  b3vl32do  iii 
31E  211u231  323(IT  .2mlil  31qmf  lo  2oilohloq  iuol  3(11  no  ii  3111  31E3i1q31  w  31o13d  2A 
flirl2  3r1T 
.  2i1ut  mii1-d-rrni1  3(11  moil  nibni1  3(11  mlflno3  2i1ua1  3rIT 
. 
F  31c1ET  1o  H  Ionsq  ni  nworl2 
n1u  fl3V3  13v31  i113313q  V  3(11  IE  ins3flini2  ('1As3w)  ai  (13111w  Q0.0  i  3lqmE2  11  3111  idI  E13d  flu 
31E  231qm  IolJno3  3111  io1  £33d  ni  2flur1  nibnoq3no3  311T  .aion  tnEbnai2  b313311o3  (08Q1)  3iirfW 
oilobioq  d1  i1u231  mii1-'d-rnif1  3111  nErli  11s3w  r1uodT  .oi  rnoil  1n313Thb  11ns3flinx2ni 
iol  )12i1  13)hEm  flu  32E313fli  flE  01  b31  'ii1idsi1Ev  31E1  3nEr13x3  b32s313ni  IE1II  nibn11  iuo  1oqqu2  21111231 
2mlil  lEnoilEnullum 
.  .  U 
nI3th  viiioq  111o  idiI  ni  bithino  nc1w  tqmfi2  loino  vitubni  rIi  io1  1h  1Aism  ni  nsrf3  3vitsn  inisqq  rfT 
bns  3i3mob  nwid  Aii  iAisrn  iii  uuirk  visb  th  iarft  emill  Isnoi1nii1um1o  IqmE  ii  t1i  iol  Jii  Aism  iii 
.rio1  rrnfl  IErioit&iitlum  rIi  ioI  1ii  1Atm  ni  irii  b33i  1i  n&li  ig1EI  w  iiiwbni  1J3Iimi  ni  2mlfl  IsnoiiBniilum 
iuo  iiiu  niuggu  th$noiuinu11um  rti  a  mit  th  'I1Bn  i  2ftnfl  Iolino3  xi  c1i1o  uIv  ihEm  th  irIi  oIE  o14 
.oiloThoq  rIum  r111o  noiiioq  1ni1ingi  qu  AEm  Inoitniihjm  1i  lsth  1zI  rIi  01  b1udhJi  d  (Iqmi  Jonns 
VI inz1ini  £  wod  amifl  IEnoiicnullum  ..U  i&li  iggu  £  1dsT  lo  i1ui  ib  isrnmtr  nI 
rrnfl  1Ii  3LirlW  .'iilidsi1Ev  iii  gnBf!3x  ni  soini  1i  01  gnibnoq11o3  aii  iAiim  ni  E13fli 
mo  aii  rn3thx3  nth3ofl  lo  1viiis  di  niwo!1o1  'iiIiifiLov  iiq  iii  ini  n  b3n3hqx 
rfi  iliiw  b3lEqmo3  amiil  Isnoiisniilum  th  iol  12i1  ii&ni  i  '1iIi1s1ov  b313ni  ith  lo  irl3noqfno3 
,ihBm  rii  iii  fnhi1  irDo 
Ai5I  iaA  £ 
ni  icfii  moil  ii  ni  12i1  ia*im  ni  sini  ni  (V1)  £bEmEH  'd  biBfl&Iom3b  A 
i  idb  'frrlil  £  i&ii  noiiqmu2  di  ibnU  E1v3I  lii3n&xi1  ni  3E13ni  nc  io  Ath  iii  iorii 
lo  oi1i  if1  bn  (A2i1  i)  1i  lo  £1cf  d1  lo  i3ubolq  fi  s  n3flnw  d  n  kii  Aii3m  ii  bIii 
'iiup  rmil  iii  lo  3uIBv  ihfim  r1i  ol  di  lo  tJIEv  iA1Em  3111 
(4?)  = 
;bbomn  thErn  rft  moil  i  rrnfl  lo  Ath  ihm  lo  x3bni  Mu  =  :rM1w 
;1  fnifl  lo  Aaii  i11  = 
lo  3ukv  33*In  Mui  ot  13E  1o  3uiv  i*xm  Mui  lo  oiiji  fLi  = 
.1  rrnil  iol  iiup3 
iii  3eE313ni  ff1011  iIui  Aii  ihEm  ni  3fi5I3fli  lEth  3d  ni  ii  ,  ()  noiiEIJp3  moil 
1iIidziisv  31E1  n&I3x3  nw1d  Anil  £  ol  au  ioI  .(3\V)  3E13v31  fti  28313fli  10 
3iI  3nEIbx3  b1i13ni  nwid  noiis!31  £  lo  nibnf1  iuo  3ifl  3ls1tnorn3b  ium  w  Aii  ihEm  bns 
iol  13v31  ni  3313fli  flE  01  3ub  3u  ion  i  2mliI  IEnoilfinuilum  101  A2i1  i3AlEm  13l1  bn  ii1idEimv 
b311u33o  i&!i  3s13v3t  Izion&iil  ni  niIo  th  3nirnx3  w  £iffi  f1i1qmo3  oT  rnfl  lEnoilsnullum 
thoil3q  owl  3111  ff33  W13C1 
th  rtom  noiiiLBriqB3  iAism  viiEI1  ni  nsrb  ol  ub  ion  w  kii  1hm  ni  niL  di  i1i  bion  d  bluorle  ii 
rAmm  Iio1  01  noi1xiIiiq  oi1o1tioq  lo  oiisi  di  aIqm  icft  II  o1  ii.rti  iE3ibni  ('nomiiq  oi  b1ioqi  ion)  aiT  .1qm 
01  noiiExiIsflqs  1*tm  kioi  ol  noiiitoriq  oitoThoqlo  oi1i  th  moil  irI3i3TIib  \IinE3flini  ion  fiw  'i  ni  noi16iIEiiqfi3 
81 lo  oulnv  io*inrn)  oulnv  miii  10  oilni  oniovs  offi  n  miii  fblio  10  niovol  oth  3fl31u31n3  oW 
A  1onn  .thoiioq  owi  oth  lo  rbno  gniiub  iiupo  lo  oulnv  rohsrn  oth  ot  (dob  lo  3u113v  Aood  u1q  iiupo 
fbno  iol  oniovoI  nrni  lo  noiiudiiib  Innoii3o2-o13  oth  iol  i  iini  'inmmu  ninino3  oidsT  lo 
owi  orb  noowiod  o1qmsa  inol  Its  iol  bosoi3n  osiov1  Isi3nnniI  isrb  iou  ssb  oor1T  oIqms 
orb  diod  o1qms  iuol  1k  iol  miii  ois3ibni  aiaoi  Ansi-boni  rloxo3liW  brin  ioi-i  o1qinn-owT  .bohoq 
fin  oiusom  oviisbi  s  i  kii  lo*ism  ows3OEI  .'1lns31iini2  OEO13fli  ogniovol  nsiborn  bits  nsom 
lo  )ti1  io)Imm  boiusom  orb  no  io11o  on  ovsrl  biiiow  io*ism  orb  ni  rrnii  tin  iol  osiovot  iii  oaoini 
io!ism  ni  OEO13ni  orli  iol  o1dinoqoi  od  b1uo3  osiovo1  iSi3fIsfIli  iorllorlw  1obino3  01  ur1T  .miil  ns 
orim  iol  oniovo1  ni  onsth  osmno31oq  ofli  eisqmo  ow  mifl  Isnojisnilium  lo  o1qmn  ioi  odi  iol  tii 
odi  isrii  oisoibni  oldsT  lo  H  ionc  ni  rlwod2  i2oi  oaorii  lo  ituoi  ouT  .o1qrns  iuol  orb  ni  2rrnil 
ni  onsrk  orb  nsrli  io1inm  '1inno1ini  i  (Q.O)  o1qms  i3i  orb  iol  oniovo1  ni  onsrb  onmno1oq 
orb  lo  ioi-i  thofi  .oIqms  (Q4.O)  loiinoo  ho  orb  io  (V1ô.O)  lolino3  iiubni  orb  iodiio  iol  osiovoI 
s  oin3ibni  33510v01  Lsi3rlsrni  fri  orisr1a  osmrIo31oq  nniborn  orhi  lo  ioi  Insi-boni  bns  nsorri 
bnn  nnom  orb  rrnfl  lolino3  oxi  odi  iol  .&rnfl  Isnoiisriiiturri  orb  iol  onsd3  iohInm  hirxs3i1ingi 
Ion  i  o3noioThb  odi  iovowor1  ;rrnii  lsnoiisriii!um  orb  lo  inrb  ncdl  ioisI  i  onnr13  oniovoi  nsibom 
rrnfl  lnnoiinniilum  rioms  siod  iii  osoi3rii  orli  mdi  iaou  2iIIJo1  oorfi  ,ioriiooi  noInT  .ins3iiini 
lo  Aii  1n!3nsnhi  orb  ni  o2Soi3ni  oviisioi  £  ol  oub  ion  i  otsi  onsri3xo  ni3sofl  lo  lsviiis  orb  riiwoh1o1 
n1  oi  oub  i  siod  iii  O5O13fli  orb  oi1qrrri  (5)  noiisiipo  s  oio1oiorhi  bits  ,  amiii  Innoimsniilum  U 
.iohsm  2.U  orb  rn  emil  iochio  orb  rbiw  boisqmo  leii  been  orb  flu  OCSOl3fIi 
eievtsnA  v3iviiiario 
ioAism  ni  OCZOl3fii  its  lo  eilueoi  iuo  inrb  vIiiov  ob  icol  1ivi1ienoe  £  lobierio3  ow  noii3Oe  eirb  nI 
ol  oub  ion  ois  mihidniisv  olsi  onzrIaxo  ni  oCEOi3fli  orb  ol  gnibnoqeollo3  etsnoibnniilum  .  .U  iol  Aeii 
bbs  ow  jobom  bo*ism  orb  rhiw  nibisi  .noims3iliooqe  niisiono  rnuboi  orb  moil  eohdsiisv  bomiimo 
el iEi1qo1qqE  ih  nidiib  iii  iob  Aii  tnEhoqmi  Ioi  i  'EIq  oIfi  'm  i3r1i  1o1$1  IEnoi1ibb  ir!i 
th1o  3qoI  th  xbni  i  nBfI3x  mo  ni  n&13  3Bfl3313  'tthnom  rI  :oiloli'ioq  tImm  muimdiIiup 
1T  .x3bni  33fl  ho  ni  ni  nf1  naiq  ch  bns  4Iid  tnmnivo  mol  1ui3tnJ  mi  2.IJ 
nmutm  ni  mthdw  nimix  oi  nibsot  1o3ut  iirIi  nifnx  ot  fI3um  o  on  bbbE  1i3  23IdBilEv 
ni  smni  rh  niwo11o1  Aii  Amm1o  xbni  rli  ni  n&b  rn  3th  bni1  w  oiq  noii&iIi33q 
muol  r1i  no  ()  noiiiup&1o  noi21V  bbnBqx3  niwoI1o1  ihI  mii  w  urhT  .'fihidBi1Ev  m  gnfifI3x 
:1qmi 
'tuci  .wkL  y  +  VI.L  •1y  +  't4.Uu  •%m'  +  +  =  () 
3  +  't13Ü  ,tiOLX  +  IiOL  +  kUü  ,J22T  O  +  ,JT  O  + 
:m  1dEimv  wn  th  mrIw 
mvo  mitob  ..U  th1o  UIEV  biiiw-sbsm1  ni  nEfb  )f131q  =  51X 
;J  ilinom 
3th  bnib  mutoum  m-it  i  mni  2.U  iit1o  qo12  ti  =  .tii  Ihid-T  rifriom  no  biliwnnn  rli  unim  tE1  Itid-T  mi  no 
.xbni  imq  ho  ni  ni  nc$rb  tnmq  th  =  ,IiO 
idi1o  noiiBmi3  fti  ff1011  a3ii21Si2  'C1fflfflU2  IBflOLI32-22O13  2'Iq2ib  tcfsT1o  A  Inj3q 
mi1  rli  mol  1E  I  qn32du  £  rDiw  i3mti  wImE1Iq  8.3tqmi32  rt3E  iii  inmfl  tBubivibni  3th  no  noiiiup 
boimqdu  bnoo  th  mol  iqim3du  i  ririw  2Bmi  msmnq  bnn  (OVQI  -  QI)  noiinIm  boi13qcIu 
thm  nErI3x  nwid  noitnbm  vitioq  1o  2nibnuI  mihi  mob  hoqqu  nI  .(VVQI  -  VQI)  enoiinbm 
mob  Aeim  A1Em  Iii  2n13ni  ini1ini2  E  11i  i  mrt  frnil  lEnOtnuitum  mol  A2i1  J3*lEm  bnn  'iiIidimv 
no  Ifl  bnod  Hi  moii  iib  ii  1iini  dT  .onioo1  woiviq  s  ni  nvi  i  xbni  li  nfirbx  tü1o  noi1qiib  dT 
jiiiini  i3nniI  Isnoiniin1  rIfIo  inmIqqu  Irtinom  momi  bi33J1o  1E  nib  i1q  ho  rI  bni  EdE1sb  MD  rii 
.bnuT  m1noM  thnoiiirnini  ii  d  biiiIduq 
i  Iqib  (noiinibino  ioI  b3t1oq1  ion)  flui  dT  .mui1o  2oiloThoq  iuol  fi  no  b3iq1  oI  i  ii  idT 
01  rhrJ  viiioq  h  ui1ini  i  11miEq  rtT  .2ihu31  lEnoit  -o13  ID  Oii3iif1bi  'hmn  i  iith  nnfliniIo  n11izq 
.oiIoThoq  loinoz  si  bni  hio  i1ubni  r1i  io1  oix  moil  1niThb  'I  itia3irii  bn  IqmE  3e1  iuo  lv1  rnnq di  Ji  viioq  'Unflini  m  niibm  bnB  nnm  3dT  .boiiq  iri  niIEoR  th  iii  mii1  1qmi  tt  Ht 
in31q  I 
Ion  ob  L3bom  ni3i1q  di  01  1dEi1fiv  idIo  sedflo  noilibbE  rII  1qrnh  IolIno3  th  io1 
Iii  nsfb  trEE  1ini  £  irli  i  on  ni  .2boil3q  ts  nitsofl  li  niiub  Aii  II1Em  ni  J1ir1  3f11  133116 
3th  inrit  gnibniI  1110  ffflhIflO3  211th  21111231  32311T  .2fmiIlo  31qmE  331111  323th  iol  A2i1  IImm1o  13v3!  3111 
bnn  ti!idEi1sv  Iii  3r1Jsr13x3  bn313ni  ot  nibnoqno3  rnifl  InnoiflniItum  iol  12i1  i3Alfim  bsEi3ni 
.33o1q  nitE13n3  niu1i  f1t1o  noitEofli33q22im  ot  3ub  Ion  21  Ii  inrit  2I3u2 
noitldslql9tnI  hni  ummu  2 
'(Iiup3lo  '(tititEloY  3111  III  3213313111  biIE13n  inE3ihni2  &w  i3th  113th  worI  l3qEq  ir1T 
113111  3tE3ibni  13v3wor1  11ui  mO  .'(iilidEimv  ism  n&13x3  b13ni  lo  132110  3111  3niwollol  2nlut3l 
lsnoitinitIum  .2.U  mol  'iliftIov  33i1q  Aaot  ni  iini  21111  luods  1u1s31  niIsiin31&flib  owl  315  313111 
mol  \li1i1s1o't  niutm  )13012  Isioi  ni  3213313111  3th  113111  21  121i1  311T  .2m111  ..U  131110  rlliw  b3lsqmo3  2m111 
In3l3rfni  2Ioltno3  3111  n3viD  .2111111  loltno3  lo  2132  331111101  nsiIl  131sI  'l1n&1uingi2  21  2m111  tsnoiisntilum 
3151  nsrbx3  b32s13ni  lo  i3flqmi  1331ib  E  thiw  111312121103  21  t1ui  21111  mmi1  lo  quoi  mr1io  3th  ni 
3111  thoqqu2  ebbs  tIuei  irIT  .emifl  Isnoiisnillumlo  '(iilitslov  33fl  bole  3111  no  '(tilicJsilsv 
2.U  lo  loivsul3d  33i1q  )bote  sdt  iii  3101  tnsiloqrni  nfl  '(EIq  23151  3nsf13x3  isdI  33113b1v3  Isoniqm3  niieixo 
.emifl  1noitsntt1uri 
3rIIlo  bsqmi  3imono33  3111  fit  33n31311ib  lnsumoqmi  nslo  noits3flhin3bi  3111  21  31111631  bno3e  3rIT 
1111w  tn3IetenoD  .etrn11  loitnoa  3th  21J213V  eiinfl  Isnojinnitlum  3111  101  '(iiIiiIlIov  fllUt3l  )13012  111  326313111 
sim3lq  )kil  t3Amsm  '(flUp3  ..U  bits  itmiq  Aeii  '(3fl3fl113  ni31o1  n33w13d  1ni1  sb  33n3b1v3  euoiv3lq 
bo  331U02  Isnoitibbs  ns  es  '(tilidsulsv  31131  3naI1ax31o  gnibnil  iuo  bns  boil3q  3151  nitsofl  3(11  13V0 
1-ri1  dli  1  lrnu11  03  bibi  vi3gn  'I  sflirii  i  Idiuv  3rt  ri&bx  r1i  rrnfl  thnoiniIurn  di  iol  iith  ioM 
r11  nwid  noilEbi  rli  vodE  b3noi3nm  iuoqx  tsi  nbx  no  diii  uoiviq  riliw  ini2i2no  lud  bohq  (i  bxi1) 
.1nflini  'I!E3itiis3  ion  bns  oix  ol  o13  i  y  +  y  boiiq  bno  di  ni  nmu1i  bni  Idsimv  ii  nEthx rrniI  knoit&ritlum  rft  ioI  ii  to*urri  ni  E313111  n  3iIini  n  bniI  w  iini1  I&roiniIum  i61  Ii1ii6!ov 
ioI  bvido  'ii1iiIov  iiq  bo  be13ni  r1i  iirIw  iirh  irIT  .inifl  to1no3  iti  i61  Jon  Jud 
ii  n&bx  IdEili21vib  nid  s  3di  'd  bvioiq  w  2tqmi3  wrIJo  iI  iii  rnifl  r1 
3nq  A3oJ8  Isnoiiibbl3  (cnii1  bJniio  't!s3iJ3rnob  Jon  Jud)  mii1  I&IoiJEniJtum  oJ  brrnqmi  'Ji!idniinv 
J&ibni  JJ  1ivitin  .Aii  3iJEm3J2v  lkii1Bq  ni3d  s  JIiirn  rtJ  'd  bvin3q  w  JErIJ  'iiIii6Iov 
.noi&fliq  niiiq  in  molt  Idthmv  bflirno  riliw  2m&dolq  oi  ub  Jon  i  nibnfl  ir1J  JErli 9M1919h$I 
bnB  noiinibU  :Ii51  3f13T1UD  O  511J20qx3"  (I8Q1)  AMUU  .8  G4A  .M  J3JuA 
-  I  .qq  E  I  \  'ttnmiuM 
nuL  \o  \cc.  "3nErnJ  J31oq1oD  IEnoi1$rr1ir!I"  (j8QI)  2AMUU  .8  Ut4A  .M  5IaJUA 
.IÔ11  -EOII  .qq 
.51  bnB  buflimA  .Y  ni  "i&I  'iiup31o  noiirnjIl3V  r1i  bnE  3s51  nEf13x3  (EQQI)  .Y  UUHIMA 
boowmoH  :niw-iI  nO  223niw8)  o\s9,  ocico  (.b)  ibivJ 
3gnn113x3  rh  bni3  2J1oiEt33qx3  2flifnE3  nOisuIBV  mii3"  (IQQI)  $1AW108  .M  B  UMA  .3  VOT5IA8 
-  V  I  .qq  j)  QI  vük\o  \wo\.  "3113  3lu2oqx3  31E51 
:3iti1t3B1ErD  'iiubnI  bns  3lueoqx3  3h32  nnrkx3"  (EQQI)  Y5ITM3D  .M  .W  UMA  .M  .D  SJAWIIO8 
\tw  owUcX\o  \wcwc  "2.U  3th  brn3  nBqf3I.  bEnnD  mnofl  3nbiv3 
-  Q  .qq  1 
i\..  "noi  ii21viU  IBnoii&nnI  r131oq1oD  mofi  ffi3n8  ioievn1"  (I8QI)  .J  .1-1  siwai8 
II  .qq  43mM  \  \v 
o  \iw\.  "Ai51  ImM  iiup3  bnfi  gni3i1  tA  knoi&rihiI"  (IQ9I)  .  .T  DL4AIHD 
-  .qq  01  w  o14  cccI 
\o  \sio\.  "toAmM  bo  th  bns  2331o1  3tmono33"  (ô81)  2o51  .A  .  bnn  1Io51  .51  J4  ndD 
-  E8E  .qq  Q 
.(1W  no2ibbA  :AM  nibE351)  noiib3  bno3  &&vk  (8QI)  .M  TOOMD3U 
:*ioY  w*1)  noiib3  fh  (ô  I)  WJO  VM%Ok  \%  MV  O  O1 
(.311!  1q  'mbE3A  bsiT  bhoW 
nu1.  VUo  "b3iiv3M  mii3  nibfiiT  flu1o  ioi1T  edT"  e(8VQI)  .8  AMUU 
-  I0I  .qq 
Vk\o  \wio\.  "nois3i1i1viU  E1oqioD  mofi  ffi3n38  1bIod3mli"  (48QI)  .A  JMdTA1 
-  E1  .qq  1drn3U 
nommoJlo  Ii51  irm'  3th  no  1u3u1J  1siq3  'frni1  r1flo  133113  311T"  (VQ1)  .51  AUAMAH 
-  EI.qq  VV\o  \o\.  "boi2 
IsnoilEnl3lnI  iol  1ooT  100q  1Bnoi1Eni1IuM"  (8V1)  )iinJo2  8  rvi,  .8  TAflIUYA 
S  I  -  8  .qq  13iniW  ift  oooV  "enoit113iIi13viU 
\c  '1  1noi1niituM  ..U  lo  31uoqx3  31B51  3n&I3x3  311T"  (OQQ  I)  q  oisjo 
-  lEE  .qq  Iu1. "43A1BM  iiup3  ..U  th  ni  Ai51  i51  nE&x31o  nihq  dT  e(11)  q  MOI$IOt 
-  E  .qq  1u1  t 
nio11o  gniohq  r!i  bnn  simiq  Ai5I  'iup3"  Q1)  T3JJAIV  .1.  .  UMA  .A  .51  )IY31.A5IO)I 
.Q1  - 
QQI  .qq  EE  O\OWS\1\O  \o\.",  )Ii51  1Th1I3X1 
.(*ioY  w*I  :IIIH  wfilD3M)  noiiba  bno3  (01)  .U  .M  iV3J 
moil  noinivU  ni  nnoqmo  in'  i  io  iaT"  (1QQ1)  VAD2OM  .1  ui4i  .H  .T  YWIIflDM 
-  V8  .qq  otw\p  t1  "<tiq  titnI  bo1vo3nU 
kiqi)  rb  bn  nibH  nubx3  niioT'  (8VQI)  513)1A3  .51  .M  UMA  .A  .A  ,)13HD18051 
.81  -  1101  .qq  (E)EE  o  \w  "bboM  j3j1q 
lEnoitEnittuM  th1o  ukV  rh  bnB  noiiflnI  an&ID  t51  n&bx1"  j1Q1)  .D  .A  O5INAH 
.oa  -81  .qq  Vk\  \wcw\.  "noitiioqioD 
Vk  ioco'  Ai5I  toT  'rIW"  j81)  MAMTIT  .  a'ii  .D  .A  O5INAH  -Et  .qq  immu  tok. 
:woSl  2  l3qlBH)  th'  \tVk  jM  (0Q9  1)  WIOLJIW  .  UMA  MOHTIM  .D  .W  .D  HTIM 
.(*ioY  wV 
.(IW  noibbA  :AM  nibi2)  jioiiibd  bno3  \  X\owThX  (IQQI)  !8  )HMJO 
.(hoY  wfrT  :no  bilE  'IiW  nflol.)  \nrk  (IVQI)  .H  JI3HT 
Ao  nwoU  niU  nM  ffi01q  ni  tiH  :11n51  initoG  iIT"  (1  QQ  1)  tiN 
.1D.q  8Iut" 
iol  T  t31iU  B  bnB  1oBmii23  xiihm  nEimvoD  in  A"  (08Q  1)  .H  ,3TIHW 
-  V18  .qq  "iioiiesbLoi1H wbj
AflI9p!!iA ioo jpL ic cj wbjc uq pcccu j o j jpi. Juqn2llA coupoj wbjc w.Jq PWAGGU I OQ iO 1Øô j9L JJG OJj COIJU.OJ 2IG COtULO
JjC2 14oc2: Jpc cowbtuou LG OL Ijcj Ac Jô3 (wnijA cpou) jpc IIIIILJpGLoiU1J2 n2Cq JpL cowbnjiu w i qi.uiiucq pA q
2 E1.1J!U bci. JJC\,UCC O.OOO'f,00Q8 00'1800Q2 OOôOOQ OO8 OOô 0040 00Q3 OO3
V DCP-GdfliL!0 015ô0332 OQ8 O2 04Q1F0180Q84 JflTRtOI8X ORô 0ôôà
3IoJ2cl2(wi!pou) iio ow .o on ow ooo Jow
vuurrni !c (wijpou)gjj jg 2QX•J iixo tngia ji
Edfl!a(ZW!II!0U) tR IÔ2 J8WJ ctFtJJ 3Q 2ÔWÔ JONRfJW2 Q8S1 13Ô3Ô
J L!CGI AJUC OOWWOU
'5ryjcqiu OTviq!' DT j
jp uJbjG COULOI2mbIC COULOI iwbic C0UL0I 2UJbIC
uqni.A 0!!
DGCL!tU!1 2L!C
LPIG jU!UC!UCG 0011 003
M11C0X0Ufff1Jr-2fIW 2JIC 5•g3 J80t
C0mbL!0U OUPG D!!P!0 O C JGf wb1c
03 J83 1o 180
61 113 0.ô1 O.ô 0.à1
cq!lu J3J 13J
J/cgu JR3 I3 J4 IN
rnjbjcCOULOI wbjc COUI1OI 2wbtC COULOI 2mbIG
011 2!C
(lLiucc!U UO! LC bcuoq \ /L11JCC !IJ xcq LG bcLioq)
bU6J : CLO-GC4!OU1 D!4L!Pfl!OU OtffGJ4!1G 4OGJ G4HLH AL!UCG
03 0O08X 00J50
01 OOOfÔ 000Q
ooo3 o.0083 3oJÔ 0001




cqiu 00043 0.oo8 0001




oooo ooJ 11 o.oi




oooI o.ooo4 3102 0001
0.00 0.010 0Q0 O000
j,cwbjc (Ja -JoXo) (To3 1o) 2!U!UCUC
Jf46
!ZGqEzcpuc LI014!U EZCPJUG
b1HGJCLO-GC4!OUI D!L!Pn4!0U O 4OCJ( ffG4HLU AJL1IJCG
4OCJ KG4IILU ML!1P!J! VCLO EZCPJ0-W1i6 I6!WG
JJG(*'no)  IthT 
miM  91  —nftfbzI  oiA  tiIidtü1RV  fl1U19$I  bo1 
giniiuzV  irtijtsil  )bO1  oilothoq  :D  I8fltI 
nMbxa  ni1io11I  usd3xa  b9x11 
riflini  (VVQI  -EVQJ)  (OVQI  -  QI)  ollomoq 
80.0  U00.O  00.0  Iqm  T 
00.O  0IO0.O  Iqins  1oi1no  'wbnI 
1  1.0  EVE.I  V00.O  0O0.0  Iqmi  1oirno  110 
O1.0  N00.O  ?.O0.0  9Iqms2  Ioitno3 
at  b291qx  2mIJii  A3oi  'rrrii1  uf1o  niiisv  rft  iol  a3i1aiti  'ismmu  idmun  911T  -  A  19nI  :io4  IdET 
ni  2ns±  tBubivibni  orlilo  11  i&fi  ii  Hi  io  3ieitsi2  ei  3rIT  .miol  IEmi39b  ni  binup  nD1q  ii  ifT  .mobiI1o  31b  81  hiw  b16up2-id3  biudht2ib  i  bn  tni1inia  '1inio1is  &qmi  th  iol  nth1Bv 
r1i  iol  i6  IvI  3nE  ini  b3tioq1  fitofi  .t  (nnib8m)  1n61-bni2  fIOXO3fiW  6  moil  i  n6ibm  iol  ai1ii1 
lo  oii  i1i  101  16  3iiiiii  \1fimmLJ2  -  8  bniq  .2bohq  nwid  bE13ni  a611  3n6i16v  f1t  16th  t1  b31ist-no 
mu-An61  noxo1iW  B  molt  21  3iiIs12  ti  r1T  .Iqmfi2  11363  iol  OVQ1-Q1  iii  n6i1fiv  01  VVQI-VQI  lii  nthisv 
-9no  3111  i61  21  19v31  33nfioflini2  b3hoq3l  9th  bn6  2nBi16v  9vilsbl  91111o  2noiludili2ib  oth  ni  93n91&llib  di  iol  li 
b93loq3l  311T  -  D  13n1  .31qm62  iorlio  3111  iol  nsdl  dii1  2i  91qm62  t1  di  lo  noiludili2ib  311116111  bIiii 
111  bisup  9Etn3313q  e  b32231qx3  3Iqmn2  113133  lo  2oiloThoq  b3tr1i3w  'II6up9  01  en6i1Ev  n1u191  9113  2l9dmun 
3111  bns  0V1  -  ôQ1  iii  93116116V  9111  01  VV1  -  EVQI  10  93fl6i113V  311110  oilsi  9111  21  3il2i1Ei2-1  911T  .miol  lomi39b 
116  3lofrT  .2boil9q  owl  9111  n99w19d  23213913fl1  llBI1S  911116111  191  b3IiEl  3110  9111  iol  21  93nE3i1inia  b9tIoq9l 
.miol  16m133b  ni  b316up2  lnOYI9q  21$  b32291qx3  23)flfflThV CU.012 uuq JJC LcboJ4cq 2!U!UCRUCC 0L ipc IIJJUG U2C 22iC2 12 0L ouc-Ricq (G2
pi.c cdnu1jA pjq boIo1 102 0UU1J2 JJJC juqtq CLLOL2 LU bLupc22jjii (jgç) coucccq2uqu.q
Uuq bciu 1CAGI2 LC2bClJAGj? bUGI 9 -JJJG Unwpcl2ora2!WiC2 opc wjcccxbo2nLc0L cucp OUIJG
L9Uj(cboi.q2iuiUcuc cicj popi.couc-iijcq c22 *uq** LcbLcau U!UCSUCC rpc I
lojui 21IJ!UC9UCG 0ijG G21W9LG2 0L 9Cp 2UJbIC jpcb-Anc20L C wqiu 12 U jj.OW 1uq
pc pcc 2UwbJ2 (2wuqULq CU0L oupc wcu w b&LGuipc2) jGG2 U RUIjUOUJJUJ -29!2fiC 0L
JPIG J.joG2: bUUCI v - uqIftG fC WCUUor G2jiurnc2 op wuLjcj cxbo2nLc OL !UqA!qflUI ULUJ2 ! Cp 0
(oo) (oo)
2! C01U0I wbjc -o.oj OO3
(ooQ) (oiiJ)
O!J COIULOI wbjc oxo -ooi
(o'o82)(oJ)
iuqnCOUI1OJ iwbjcjjj-j
(oo) (ooQ) jpwbj 11 jo ooo o.o
1?
-Ui21iC
= + + +
b15U61B: hoI4toJio JG4 04• CP'J HI J,LrG4 JflJ(
(oo) [wool (oo3) [oRxl
2!XCCOULOI wb1cj.ij i.o -oou 00T2
(wo35) [wool (oo) [ol
oh couoiwbjc oxa -oojj wow
(oo42) [wool (wo44) [wail
IUII2LC0IJL0I cwb1c ii 48io -OO
(own) [o'oo] (own) [wool
o.oo o.JI
-2!!C Aqi&u J,PG9U -Up2,iC
*1 1?
= + + tf'•\f'. DçVIL'+ E''
I1UGJ y: CLo-Gc4!ouI D!4L!Pfl4!0U OJJI1U6 ni JLJG4 ffJ
CPII !4GUJIJ4IC B1J V1.0 ECPUG ff4G 1fG!WE
JflPICLcbol4cq 2Juiucucc JAcJ2 LC OL ouc-Jcq Lc212
12 u io 2uJbJc -C2 uq OL JJc wGqiu pG G2 2WU2JC !2 LOW JJjcoxOu 2iucq-LYuc (uicqrnu) cr jpc
cpiuc lu JCACLC OL jpc C2I 2gwbJc !u4 pc couiio 29wbJc uq iJJC o!I 2uJbJc LOL pc wc9u pc G2 29fi2f1C
bcLccuWc cpuuc !u JCACLC OL cscji Uuue lu JJC 2guJb1c2 jpc C2f2 cowbuLc pc wcuu uq wcqiu bcLccuc
cboI4cq 2!IJ!Ucucc IGAGI2 OL cicp 1C2 9LC OL ouc-wijcq c2j2 JcJ 9 -pc2flWWuLA 2W!2!C2 1LG OL JJC
WcuIJ 12 LLOIJJ wo-2wbJc i-c uq pc ca 2f12UC OL qic wcqJu !2 LOW M!!coxou 2iucq-Luujc (wcqu) cr
2 pooj A&JfI oucp ° ocdni uI.1112 !' JJC JJLGC 2uwbJc2 jpc G2 2ui2ic OL fJJC
lupic ]4oc2: JIJGJ y -pc2nwwQ 2ui2jic2 i.c OL ipe CL022 2cci!ouJ qitipnpou ouucI jGACL9 qcucq
1U!UCUCC 00J 0000 0J8
jG2-2ftiC I 005
C0wbL!2Ou jo jcj ujbjc:
tcqiu o\07IiifGAGLC 0TÔ 033 OcflO
0.00 0•00
CowbL!2Ou o jc uJbIc:
o\°V!uFCACL Ø3
J2 2wb! COULOI 2tiJbIGiwb1c wbjc
OilCOIULOI C










3Q4 J 0000 cu 120 oTo 0000
ic wb1c J-jØ 1ôfl-1 i2pC b-Ag1nc
iuqjcucc
JUGJ v: cLo-ciiouJ D!4L!P0!011 OLL!JJ1JCWJ
L1IJ31JCiI fC1CLG VCLO EZCPJUG ic'i JG1WG
JPl6 430
b-Ajnc [oool [os] [o.xo1 [os1 [oJ [oR1 [oR] [oo]
cqiu J.Ot ootx -O•'t 03O -00053 -o003 -00 0015
3JO -011 -O.8o 004 FOQ OtX
uq ELLOL (oo3)(oo3) (o3oo)(oso) (ooo) (0.0031) (•g)(y)
JAGU JJJ3 -ØØf -05ô 03.f 00001 -00033 003.
WD
b-Ajn [woo] [oo] [o131 [oo81 [oo1 [ooo] [o.x] [o,g]
ycqiu os.x 0033 0t3 -o03 ooo. -oooo 000Q
Ø•Ø 131 -1I30 Ogc? -oo
wqELLOL (wo3s) (ooso) (osaQ)(oso) (woo 13) (wool j) (wo)(oo)
-O0N -003..X 01Q8 -0001 O0Oô 00fl -00t3
OilU1DjG
b-Ajn [0.00][oi] [on] [o4] [os1 [woo] [wo3] [wol]
Acqig1J J3Q -003Q -0tôô0N -0003 0004 -0510 05XO
15g -1.. 0•5 0•.5 -111 3RQ -110 jg
wqEIIOL (oo)(oo) (w3I)(o31) (woosci) (wooi) (oo) (wogg)
____________ 135h-00Q -003..\ 0J5.\ -00052 00O4 Oi3p 01ô
OU11Oj JWDjC
b-AJnc [woo] [woo] [woi] [wool [woo] [oQo] [ws] [w]
103.3U3 -ORX304 -O•OOQQ w0031 Ø•J3Q
-033 0ô3 113
2P EI.L0L (wo3s) (wo3J)(wss) () (wooi.x) (wool3.) (o•o) (wo)
1100 01 10 -0•Q30Q4 -0003 w0003 -OT0ô, 0J30 jcwbjc
w x'
Lj(f 1COL EXC1.JUG K$ ECLOL J.CUJJ 3lifICWL L9C1OL 0'! B4CG jCOL
bU6I v: CLO GC4!OHJ ffGHJ
= + + t. '. D\1I1'+ A'. 7'Jj3' + A.\nI'+9'..L22''+ O J2%'V'. J1' + X'. 70!1' + X.7O!j'. DflV' +
2GIJ!I!11LL6LOL CPU lu L(G ftG CLO EXCIJØUG g ffGWG
JPIGdr  i  ,5IXL  j  rlinom  iol  xbni  mm  bfligiw-uIiv  rIi  oX  fnuii  3di  i  5I  i  thnom  iii  i  imil  oi  niuii  dr  i  5I  :woIIo  a  bnflb  ii  ldiiv  rIT  :io1.4  IdT 
ho  n  ni  imib  sin1q  rIi  i  hiOL  iuiuii  rni  hid  iu,T  2.U  chi'to  qoI  hi  i  JT  i  boiiq  vo  ihIoh  2.U  dflo  x3bni  bid3iw-bni  di  iii  gnd  BJn31q 
hi  tol  miq  fiid  th  iqiidu  thiiw  .ivrndio  oix  briE  h  -  Q  I  boitq  di  ml  no  lb  3uIEv  s  h3i  jErfi  1dEi1sv  'rnmub  i  i  MUU  bitE  xbni  nq 
rh1o  nm  di  i  idmun  iifl  iiT  .VVI  -  EVI  briE  OI-  ÔQ1  boiiq  di  tvo  hd1nom  tE  iU  .boitq  bno3  rIi  ni  n-iuit  oiholtioq  briE  IdEi1Ev  JErIX  nwid  noiXEbt 
bnE  I  rIi  is  isi1irii  1s3iiiisi  ionb  d  bns  s  Xqn3e1qu  .nsm  rhi  lb  ton  bisbnsi  di  ai  23rhXritsq  ni  ii  wobd  idmun  r1T  .ismiia  t31mstsq  lb  nOi13-o1z 
-i  rhi  noqu  basd  3ismii  1i3mEtEq  rhi  lb  inini  ,rli  tol  ziiiisi  'ismniu  hsnnori  Jinu  s  :3i1i1sX-  rIi  i  tdmun  btith  rIT  .eii  b,1isi-no  tol  '(Ivii3q1  bvI  XnzIq 
rhi  i  i)13std  3isup  ni  wobd  tdrnun  rIi  bns  ismii  timEtsq  lb  noiXe  eoiz  cIi  to  nsibm  rhi  i  nsibm  bbds1  wot  rhi  ni  tdmun  rIT  noiiuditiib  5Iiin  rhi  lb  3iiiEi 
.ot  moil  iniI1ib  'Iins3itingi2  i  risibm  rhi  imli  iei  An  t-ni  rI  lb  uIEv-q 